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POPULAR. MECHANICS ADVERTISING SECTION 


I Want G enuine JOHNSONS” 


“T CAME here to get genuine JOHNSONS and I pet 
-l them or you don’t flft my money, and I^m speaking 
for the bunch, wy" 

“You eu re art,'" chorused Tom and Dick, and 'flashy* 
lilll* the left wing of the school hockey team said: 
“You couldn't get me on any other skats” 

“Oh come, boys" smiled the dealer; “You can't t=El 
me there enn be all that dilfuTencc in skates.” 

“We can’t, chi" snorted 'Speed’ Grimes, <c WeLL that 
just -shows you don’t know your skates. Why Look here" 
— holding tin frls skates — "See that runner — it may pot 
look much. different to you than other runners, hut oh, 
boyl^whcn you get on the ice you know the difference 
and I don’t mean maybe. That runner is Vanadium root 
steel — cold drawn — hard all the Way thtSUKh — toned 
lor hard ness wi th a Pi* mnnd pom t . That's w hy it holds 
its edge Longer and saves money on sharpening. And mb 
the way It's polished — juic like a mirror. Dad says, and 
he's been n s!k r ter n 1 1 his lift, that no state can hr better 
than Its ruoner^and that’s why JOHNSON uses steel 
better than razor steel." 

“You're right,” said Bill, “But thcre*s lew of other 


ways NESTOR JOHNSON has odier skates skinned a 
mile. See how finely the bell-sEiaped heel and front 
cups are made — see now perfectly the skate is balanced 
—■and talking about balance, look at that shoe— that 
shoe is made for skating — see the narrow heel — the arch 
supporting counter under the instep f That’s what holds 
and support* the foot straight when you skate — instead 
of giving you that wlbbly wobbly feeling you always get 
when a skate is fastened to a shoe that only 'Looks l ike a 
skating shoe/ “ 

“And believe me that perfect balance of skate and 
shoe makes nil the difference in the world when you're 
playing hockey— well, 1 et"& be going, fellows." 

“Hold on a minute boys, let me take your order and 
I’ll fit yon out with some genuine NESTOR JOHNSONS 
in u day or two,” 

“Sorry, old top, but we can’t wail, we’re yolof? where 
Frank can get his JOHNSONS now. We want to get 
every minute of skating wc can this weather- And re- 
nte jnber that saying a skate is ‘just as jrood’ because you 
mike more money on them, won't sell them to boys who 
know skates.” 


More People Skate on JOHNSONS Than Any Other Skate in the World 


Nestor JcmifSODC it the All-American skate made 
in America lor Americans. Way back in 1392, Nestor 
J otO'SCiw started making these better skates In America. 
Nestor Joensos was the first tubular skate, Nestor 
T oirXftiiN made the nat skate shoe popular. Nestor 
Toukscist is the skate chosen by the All-American 
hotkey t u.ji:L — the skaie of chain pic: ns. 

If you want the full joy of skutinjt — if you want the 
finest skate oh iea — he sure the name Nehtor Jaiixsou 
is on the sknteyou buy. Choose N ifSTCR Johnsonts and 
you're right first, last and nil the time. 

X V ^ 
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with famatii Sc.iiico ihoe — Aluminum Fanlih., £T.flO r N II Lrl pLu 
Kill'll, ffimplrl-r wjlh aline. JPQO. 
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There is only one JOHNSON skate „ , , for tho original end ienuine usk for and iuslat upon NliSrOlt JoHHaON 
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POPULAR MECHANICS ADVERTISING SECTION 


iurnin^ on water faucefs 

pours Money into your hands 



AUTOMATIC 

WATER FILTER CO, 

MlLWAUKEfc WlSCOKSIN 


Why drink 
dirty, germ 
laden water? 


New invention 
purifies “water 
instantly ...at the 
faucet ! 

Jissf iin ;j ^ i n-if a device dm purifies 
water it dje fauceE and 

yet can be attar 1- *■*" 

ondi! Think o 
an an Automat . 
w^ttc .fun for ten 
die niter and hr-d 

filth to fill the bociuui at A glass,. 

W'ha't you see what this Filter Joes 
yu*j will not want to Ithout it, 
I? deliver* pure, sp ..ruling wilder, 
clear as crystal and free from genfl 
laden filth. 

FILTERS like nature 

II is just like bringing a babbling 
Spring into your kitchen, The prin- 
ciple of die Automatic Filter is just 
like nature. It forces the water 
data crystal silica sand. The dirt 
and gotms cannot pass thro the 
sand so the watef that comes out of 
die faucet is clean, free ifiocQ. im- 
purttleSj. pleasing to the taste, end 
htalrhftd to the body, Crystal 
Spring Water cnnld be no moie 
pure or healthful than the water 
that comes out of the Automatic 
Water Filter. It also prevents 
Splashing, 

Guarantor 

If jr.ikrt uq liiStrcncc whirr C you li-rf, 
cit wli:it hind Hi di'ii'itjrsg wntr you 
Jjjtvie, lim AulQEnjrii: Waira Flint will 
rtcnciw dir[ And rLLih Icara it. Wc 
*Dcee ic 1-0 puriJj feme** chet and 

Cl! 1 1: , prCJOfCE JfljjDJC coo- 

[irruijir.L.n -nd deliver 
P'uje crystal dtar. Sfart- 
liris vaict, the uhl 
costs you raurhiji^. 


Here* rtf last. Is an amaz- 
ing water filter th« at- 
taches eo the faucet and 
oves instantly the 
i laden dirt from 
o ’king -water, Housc- 
..■3 everywhere -worn 
.if, Filler die minute 
i r sec ii. It ii ji. health, protection that 
-eedod and shoold be in every home, 

itEsn have proven that water fittra- 
_. prevents such diseases as Erysipelas, 
•oticaemia and Diarrhea Pnd actually 
wers die death race frum Typhoid 
"ver. It ts n proven fact that in many 
■muni tits the water that ennaos from 
drinking farther is laden with disease 
-n?+ 

ty continue !□ take 
.fiances with dJitjSe and 
death — Thy be subjected 
to danger and possible 
sickness by drinking raw t 
unfUrered water . 5 
Dirty drinking water is a 
dong of die past thu min- 
ute on Autmnadr Water 
Filter is installed, Saves 
buying expensive spring 
■water. Now clear, clean 
water is within the reach 
of all, 




SI CO a wttk id J 
fi«i man, dip 
jn.il imeL iM cou- 
pon (udiy, The 
Aur-ntmtic TCitrt 
FiLrti: □ fieri quick 
vil l-s and bift prof- 
its. it-vcry hrJViE' 
wife In j’Ti’OJ Terri- 
terry ii wiiriuK fin 
■hii bexlllk (itLirtf- 
titf, 


Sample Free to Worker* 

We have ■: rr,Lri_L''i'I a phin that makes it 
possible fur agents to start Immediately 
nuking big money with the Automatic 
"Water Filter, Good paying territory is 
open. Our plan enables those who arc 
jiyally Interested to obtain tbeif sample 
for nothing. Mail coupon today for Free 
Offer Plan. 
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Watering Trough — automatic faucet fur 3 44 

Window** — *«twtflc at&p Iw NT 


SHOP NOTES 


trap rodiieefl ihoctrwart titterieretace . ... . 123- Anglea — eaay me: hods oE layi] 


■^^SiadiLf. Television — ktwplna recdTar id W-flT 130 

^Hadiio. Tubes . 

*1 a. c, Illb* fh niter l£l 

operating a.r. rubes 1Z3 

L RaiimadS „ 

first oil-eiectrie tbjL car 77 

i-ubh<*f cushion abw.rrb* sliocks . J; 

1 ’ '-D *crrw» are driven by power ril tsyljij raili ... ICB 

Reindeer — go on tour of lMw4 Sut« W* 

Etyhber — new pUmtl are diacoveied is Ru**L* 19- 

Saws and Sawing 

arm For elWITle handsaw ....... Ells 

jinwe* jaw's carrying tAf* used for workbench, ^7 

Ships and Shipping . . 

hot" Misled in harbor b*4 to huTy sunken ship [01 
light Ernnl radio 1o prevent HbPl1i*l*M4 . . 1 02 

Tadip ieehtrg hnder Tought to prmect ships 114 

SiK- — like a Taciiiim cleaner no 

_ Smokers' AcctSMries— pourh tor tobacco and pipe enm- 

blnqd ■ ,J| 

V Soldering — irbh *iut terch enmhinod in one IP7 

O Sporls — foifer and archeT dgfisated hy easier on fair- 
'll ways ; ■ kiw 

> StTWt Cleaning. — Totary aw*r|ier saves loading trtu-ii « 
U SMbmarine— the lat«t sfl* pnd outs oE inOdtirp 

SugaT — new vjtisty of cane yields hWf* M 

SusidtaL — and telnmpt cbrAhlned 35 

Trfephonr — nirfasge u recorded for absent ewner . lufl 
* “ JCk3e#tope— resitverinx fivp-tsp Ttflecior . . 4? 

*^xre« 

electric tree™ rock*. F* *3d growth study J7 

tr*a-pLantLn.g machine 3a 

Timricl— lb grir-ite to Ttvefll ntw bpiptiea in Ycstmitt 114 

Wigan. Deli«erg — radiu *es in H 

Waste BaAkAf — ptire winning 39 

Windmill — purop-s waler for d* FsmJLIea 13P 

Windows — rilrn-rpr tift open * 73 

X-Ray — photographs of atoma speed work of icience.. 5S 


Anglea — eaay melnoas ot Saying oat 

AtiromoTiJbs?, 3.yfirle*tl<m — lufbdKtrine Fond Bt«rlng 


gear 

Adt*fhdbtl« r Rfrftih'Lhir 

eEdtctLve puller lor wheel iMiiliirigs 


rjuifk *nu accurate method of fitiirg piston rirgu 
spring compressor Ear overhead valves . . 
Babbitt — -£«Jle For carrying medt-rn . . 

Barrel -quick icting hoist 

lien? Iron — for tbc home craftsman 

BLowiarch— flame deflector Ear 

Cam — lifter made f-om rarriape bolt . 

Dnors — floor hratkets for holding , r ...... 

llrwFti-n* — drAftamian's dalq on T-aquhre 

Gold Leaf— the ir.aniniil.ii ion oE 

LtHnUa Paper — aobatitute for 

Logs 

"choker" for draggine 
X-rays psefuE in the I urn Tier mill 
Metals — cleaning ateel and other hard metals, . . 
PhoLegraphy. — flkshllsllt. m*d* ™.y 
Planer — aetup blocks 

Pulley — radueJog west frotis shrahlve duie do b*lti 
Sawa and Sawing 

locknuta or power-JLg**w iiiar^hpckl** 

[rawer saw far the shop 
SeelrA — removable blackboard tm. 

Screen, Wire— claw ctamps on counter help 111 rtitAeur- 

ing 

Stamp. Rubber 

mked roJIer meeds up stamping 
with curved fate for Tiuedter 


IruodLn 


Vice. Beur-k — fii-pDort for handling long work 

Welding — drawn-nlomirmnn fi 31 * 1 rddfl ffir BlkmtniJJK 

Windows — guard* foe store ... 

Workheneh— -trwrugHri bottom tm hardwire drawer 
WrrnrhrM 

one-pfeee riteTitt -wreneh ... 

wall plate Fpr^^Lding 

^ /U 
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A. nSpreHcntnli™ 
**1 u* (to m o ur ej.t- 
ale*. ]i ii 1 1 f k| t 

wj.IHIttDllIHlf3f-.4lV- 
ll:i2hl« J'H'j.l:i-r tt'lth 
R. f. Jl. I Imi-' I 
SOAren Grid t'lwhi. 

r Ubr: dlQ»UlL 




Tremendous Price Reductions 

Never before in our many years of experience in ratlin m(r- 
chandising have we been able toolTer such real values — on such 
quality radio merchandise as you will find presented in tEiis 
catalog. No matter wtiat your radio retmirernents may lit, you 
will find ilium offered in Lh:s large Ujti-jjuge catalog in large 
variety. Dealers — set builders, and radio eiitbiaiiastK of every 
nature should have a copy nf this remarkable catalog. 

Buy Now and Save “ Prices Are Down 

If yon an; buying a new mdio set — or if you contemplate re- 
placing your (fid receiver with the new screen grid types, send 
for this catalog immediately. Prices are down to a new n 1 1 1 ime 
record. In the large assortment shown, you will find what you 
have been looking for -tots, accessories, kits or ports at lowest 
prices. 

EVERT fH 1 WO 

I N RADIO 


THE HEW 8 TUBE 


NEW AUTO RADIO 

MIDGET RADIO SCREEN GRID SETS 


Hided 
Hud to 

?,I .> a <i r n 
B’cr-ruii jff i A 
AlLiLpct Ke- 
f-i:li i'f wLtb 
apprpv ijO 
JlVh cube 


Qne (if : I iv 
ttid'u must ]>.■! "j- 

Lar lypHjs of rc- 

CkLvET?.. [ 
in n txftmiM walnut midget c;i1k- 
ncL, cnmptctc wilb live iijl» clKisuis 
find Bpt-flRijr,. fifl uulsLiu^hni: value 
;il die low price. 


Enjoy your fa- 
vorite radio pm- 
grams as you — ~m 
drive-. This new Reamer 

Auto radio £i';iai-s :i ctl’mt lr;iJ 
in Lib approach to perfection 
Lil circuit rli‘hi|pi. 

Nu htoil la inisi yuur Eai urilO- 
nrfh|.;rn.n--| wt|L 1 ij yon dnvis, 

Ei-pL'rtinff rvcriti, its-ws fUrjhcs. dance trf Optra 
■ — flll Available to you with tliK new Roamnr 
Auto Radio,. Concealed installation, with remote 
com ml H. A. Ikvruul Unsvxrwd 

brackets sim-pdify inBLnJtaricn in any ear. Many 
spc. hi] kuLurtH Huikv it ft 1 1 4 UCutaiKliftj£ Vulut. 


M o (1 « T n 
rHri'v Screen 
-Cirlil- IEheIV’ 
cr>i:i iii-iii. 1 1- 

rm rnuHnim 

Cf|Ut|>p«-C£ 
WlLTl VlM.il. n tl 

O j; r .-i r il 
l> y ii ii in I c 

iJiflftlCftPg 
»i Hrnral lu-ii- 
a i I v lue 
pdreii, 


ACE 


WHSTEi FOR YOUR COPY TODAY 

Wilts Jur thin iriii.LikiiljlL catalog today. See taryaur- 
aull tby uruKUid valu<w offered. over a ihoukirw h.4f- 
gniiH. including mjlIi popularibeim. ;ii l>:r I vry-ojK rated 
receivers, toRKT-buLuiUd VneB. ivnwli; onrurol. CkC'itC 
1 1 nn-;.-<v iicJl receivers, phanngraph-HMDbinaliicins, coin 
-oporalt'd Mv-ivure. a remLukitiJtfi variety erf nineciIfNy 
dynamic Bix-jiSiC-r^j. tubes. accessaries, etc. Mn mutter 
Ii.it ys/jr requirements. you will Irnd Ihoni ii- li-d in 
this CaUlAff. Clip Uhl- wypH) and and kn ynur 
oopy Ukifty, 


Everything 
New In Radia 

litiloH, flOT\-lr* mon, 
out LHiiAremiiiil Sh'Siv 
ccithu!iiu*ta c-vcrv- 
w.-111-n. hln iihl IiilVD il 
ftlpv l-.lt WllB ObCBRiK. 
3t Jia vci|i:j.|i|e enrv- 

h:Iii;hiII:l lit :l 1I that 'a 

new iri'i TrtjftSiB'Wto 
Ja mhORi, 


\UIECLR\CIC 

CCRPORXTICN 

711 W* lake Street Dept* in 6 Chicago 


Catalog coupon 


FfiEf 

AlUrf t :hiLa) , rJ 

Til IV. Lfllve St-r , - ht C )! - 

(iwillomcii. . insniBue FREE iadW 

1 J?il“T , i!S^Si ll “ w |h 

rttHKHtlnft. 

v .iw l. ■ 

A-ildds**- 
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Are YOU a Business 
Coward? 

—and— does it show in your pay-check? 


"You've had your chancel " U was the General 
Manage! Speaking . . . 

"Two years ago 1 warned you that the only man 
who could hope to get ahead in this organization 
was the nian with training. 

"Merwin was only a bookkeeper then, yon rc- 
meniher, but in Ills spare time he was studying 
Higher Accountancy, / knew what he was doing, 
and I told you then to keep your eye m Merwm. 

H, He h s had. three raises since. He has more than 
doubled his salary— and he earns every dollar 1 
pay him. 

"Last week I recommended him fuf Assistant 
Treasurer, and the Board elected him wit boat a 
dissenting vote. We're mighty glad to have him 
in the group. 

"But you, Jarvis — I hate to say it— you're a 
business coward. You knew what yon would have 
to do to get out of the small-pay class. You. were 
simply afraid to face the kind of effort and responsi- 
bility that could get you a substantial salary, 

"And now it's too late. We've gent to cut oust 
overhead, and you're one of about fifty men that 
we can get along without. We could replace the 
lot of you tomorrow. 

"For your own sake, Jarvis, take a tip from a 
man who has teen through the mill, and this time 
get busy and loam to do Something better than the 
other fellow. 

'"‘Jarvis, there's no endai opportunity in business; 
but the only man who cashes in. these days is the 
man with the courage to get special training. The 
offices of this country arc simply cluttered up with 
business cowards. It’ a easy for the man who trains 
—because the business coward is through before he 
Siam.” * * » 

Are YOU one of se veral million, routine men who 
have been drifting along in a "low- pay" job— 
always wishing' for more money, never noting t 
Are YOU a business coward? 

Ovcf 6+0;000 ambitious men have afiked them- 
selves this question during the past nineteen years 
— and replied with a ringing "NOl" 

In the quiet of their own homes, without losing 
an hour from work, these men have mastered the 
prineipUt of business by working out the atftwl 
probhntt ol business— under the direction of some 
of the ablest business men in their respective fields 
in America. Their record of achievement, under 
the "LaSalle Problem Method/ 1 is one of the most 
thrilling chapters In the romance of business, 

These men were able to progress more rapidly 
by means of (he "LaSalle Problem Method" than 
they could have doue in any other way, because in 
their training (hey faced continually the very prob- 
lems they must later face on the bigger job. They 
lesmtd by doing. 

Moreover, studying alone under Lhe direct super- 
vision of an expert instructor, they progressed 33 



rapidly as their capacity allowed— and that progress 
was farther Speeded by lhe fact (hat everyday they 
COuld -See themselves developing. This fart took 
all the hardship Out oi Study — changed ft into a 
fascinating game, with always the goal ahead of 
increased opportunity and greater pay. 

Whatever attitude you may have taken in the 
past, resolve today to face the problem of your 
business future mlr fly. 

Within reach of your hand is a LaSalle coupon— 
and a pen. If the pen isn’t handy, a pencil will do 
hist as well The coupon, checked, and signed, will 
bring you without obligation a complete outline of 
the training you are interested in, together with 
full particulars of Our convenient payment plan; 
also your Eree copy of the inspiring book, "Ten 
Years' Promotion in One.” 

It costs you nothing to get the facts— except lhe 
exercise of business courage. Will you put it off? — 
or put it over? Mail the coupon NOW. 

’ ’ Find Ifmmlf TArvvA Ln j-n lie .' — 

LaSalle Extension University 

i J1(I H'srHV Iitir f L'l r Zhijincjj T-fjiisiirjf JiufiruJiwn 
[>»pt, 164-H C'hirasa 

i irenld wdeomten eutillWflf tJl* LaSalle plum. tDsether with 
acuity of Ten Yearn-' l'n-motian :n One," nil W i Clio U cotillon lion. 

□ UnHin rPI MflJUl EiSIMH 

n Hodi-J -a Silciminnl-.lp 

□ Hlgb*r Account enc-y 

O Tr«mc M □□u^ccirnt 

H Hslll**) FiLitli:-™ Mlrai't 

B f'-i*' S«l«4nn«D '■ TraJuJu fl 
BthOhdao. and Piuncfl 
□ MnOcTTi BukB C^rf fr, 
ipnililHer 
n Ibualncfi EbiIMi 
Li CIlEcfliva SffwaXLa^ 

Naicre ... 

P racr.it FwiLtltipi,,. , „ 

AtldMfla 


i Ode," 

□ LEF.-h.mt mi L-L.D. 

□ rn ni iu tci iil Law 

□ Cmbl End CnllprtklB 

S' j ■«■-■- 

D [□J.untTcni Hjr.iH.mpnt 
U MoflCTIl J r *3 'JLUUJIEhijJ 

□ Pcruinnpl M«Tl«gtfpti]t 
Q KxpNtfl 5 c<E^k keeping 

□ L"i,TTiin#TrlBl^panliti 

□ C. P, A. OOKClLl lit 

□ “ttittt irrinniijft 1 

□ U«M’F«r Accounting 


Ticihtei 


>ri 
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You need this 



A RE you star ding: on the 
sidelines, wishing you wore 
in Aviation , . , envying those 
who a, re already making Avi- 
ation history while holding down 
good jobs with fine futures? if 
so | remember this: — TF'Jsfei,up 
v.'f.frr't get you into A viodiftt—but 
‘practical training will l Walter 
Hinton's free book, “Wings of 
Opportunity , 3 1 tells you n quick, 
sure, inexpensi ve way to get the 
necessary practical training — in 
your spare time, ftt home, 

Ilinton’e personalized training and his 
free Employment Service lire patting 
amous-mlnded red-blooded mrn like 
you in good jjylrap; and ground joba 
rigbtftlorig, a tsakrieg of f ram $40 to ISO 
n week. Maruit Co., Crn-fi ha- W right-, 
Curtm Flying Service, Alexander Air- 
cnift, T, A, T-, FoltJter and georefl of 
other femfert urt employing Aviation 
Institute graduates, In one day rdoue, 
we hud oullsi for more Ilian forty rcuml 

Many other industries have reached 
their saturation points — and con offer 
only anuUl-pny jobs with no future. 
Hut Aviation ig. just beginning to grow! 
In Aviation your future nan ha juF-t, as 
hiij fi£ i/vhti want to make it. So why fit 
back? Why drift into a rj me thing else. 



when a iitiJo foresight and judgment 
ean, put- you right into the thick nnd 
pick of Aviation’s opportunities nnd 
into a around or Ilyina job paying 
Irom Mi>,00 to 1300. 00 per week? 
llon J t asy it can't be done. Wo 
EctuiW it itrin^ Wfi're hf!-[pi h'Ljf oilier 
fellows just like you to do it all the 
tamo. 

Get the Facts— Write for 
This FREE Baalt Today 

If you're !fs or over — and serious 
about wanting to act into Aviation , 
got a Free Hjoiiy of Walter Hinton's 
Ijouk- ft- tells how he can give you 
the vital fact's, the ncee-usury knowl- 
edge of pliiDO-ooBakuotion, ongino- 
dcsiisn, ngging, repairing, servicing, 
airport management, navigation, 
t heory of flight, etc, if you want to 
learn to fty, nis course can pave you 
many tamos its cost in cash. It's 
interesting and easy to understand 
from the start and packed with 
facts that- mean success fnr you —no 
matter what branch of Aviation you 
choose to enter. Midi the coupon 
today — right NOW, 


Now nig frier Traffic 

Afient for T, A, T+ 

■'trtnin 1 jilLi'h,-:l yftllT eiilime I 
In : . ■ mi- -fi: i □ i I H n I -H 1 1 wlili T, A. T. 

*i "1 um !i-'|V‘y to ntofe that vn>- 
nifl-lliin hii Di-Lin vott TapliUjF. 1 
hTiiill ntu-ayn l.^iniati-fiii ei ■ j-un f.ir 
j-ai.r atriTJKl nniL c-niHun-iiItnn,' 1 
E. filrt-ollmn, mimTct TralBo 
Aecnt, T. A. T. -MuMiis Air 
l-imw, 

# *■ + 

"Ac, ; r c-1-.i" yi?ur ftjiitHp r 

was- cr.iracrd ah Aeranaullciil 
Draftamoii hy a i ■■ : i ■ 2 1 Ti o (aiuoni. 
] ElimfiiiUKh.ly r<>o:rii.iiii[iiL your 
■.niiiitiiUL It In CHiniulriu 111 srtry 
detail: Ira W. U-rrycn.. ILroot- 

lyu. IT. V. 

* * * 


Aviation Institute oS U. 5. A., Inc. 



FREE BOOK 


WAXtltH HINTQtl, f’l'ctltfttt* 

■ 115 CvpaKtitut At«u» Wwhineton, D. C. 

rtTtpiln-n. InpEliuEu Hit IL fl. A,. Ihm-, 

] LIB Caqa-c-ceJcue Avenue, Biifl*... 

iVas-IUDjitciL, U. Ci 

I am 'ivlDUH aLimit v.i uUuk to i:i‘l lute AiJiUws 

AvLAthia. FImhm ih-imL me, nrLthouc. 
flh]IUM.lililL l ■ ! ili j- l. : lilt, A ttl-Hl lllL’y 
rirtlVHl tvr l-rinAun'* twifli, -'W|h|p. i>f 

<J p port mu LI " <-Jly . , 


Jtulit. S Ddl 4 .i|(M, a nimti>ri Oriri- 
uate. wrtlE-i : " 1 aanaol lhi«t >'hj 
i-im.iijo far (bn-tiliiuirre you. five 
n:.- la KurUiitt my |L r H-:n-iii iirxil 
tl^n itiHl ^T-e-h Umr ptHjni"'e<l 
rre tA C 7 hte-T J n-li'ittor at a tultiry 
iLiTf-air:- el S I .l- a WCCkL" 


:tni-V 

■ i ■ i l L ...iiitiiiiiriiiiiiriii 

irrarlifl 


Aff? ■ . , , , a i • 

$r ur-rr li? i 


Htatfl..,, , „ 
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Answer This Ad/ 

IfYbu Want Quick Success ami 

BigPayln AUTOS 



±! 

h 




U-i 


Earn Up to $1 00 a Week" 

Clrh YOUR uliiLTr iif Ole; >7 000 , 000,000 P|wnt every auto upkeep.” 

Just thi n k of it — -rr i rue- l.i'iji n 125 ,- 001 I ,000 au t era i n the l T . X o wondi 1 r 

[.hern.- hi n.^iiiiv lijju; pay juJiH.J tj, L mtu- iJjjt latiiimlmp game, noiv. 
Don’t pul it wff * no (her dftjr. Get Mm fm-ts. MmL coupon fra big, FREE talO 


Horrist-jn Did? 

Wbcn TUorrLntnii iU Pat kerf* 
bqrii. HVh«( irwlnlH. ■.-roll? 
/or iiij- uuto EhmiI Jir- ■■is 
woiH"* !'■ H rl'H rn|]| ror 

hr* pay. Eli i .-short 

I i . i i 1 1 1 ;<■ In il n.l hvl Ii|h r :irn- 
|r,c;K :mii; l;.i I Ink. I"> 1 1 r = 1 -r=fl 
Cfir rLlniti-ll fiVi’U iM-fnim In- 
I-mIhIii i! Ill-- " ..Hil -yi'av ' ■ 
Train in*. Veil t-an tii.vn 

Chi'. KLllli Sills k l|l + t Mt*rl«l 

M-irrliliir. .r. tbc rriBil in 
tJWTh'™. Cllta [|ho ersajpoa 
— siziil oliIL It today. 




diy. Get (he facUx Mail ampon fra Mg, . 

Iworn isT the caiuitlfeifl opportunltler Lp lie W'ar]iTu Bigccit Businem whf-TE 


real jiab« and big p*y cumc quick, i™ Jinw T- r H' 1 — — 1-1(111 a wiw:b ia jtriMj Mn Thu. 
jKHa bivw, InJiro low 1 " jAb-Way' 1 Training bu broughy big non 


<i£ their own. d,i ecu-Tue oT bit'll, illwl out about my Employment 
it hglpa you got n. anal job in the auto biuLnaBSk 


omit ion — -'bojw 
Lli ji-pr,—. hi iv*- 


% WORKING OUTFITS 

ilio ln «(|||*4 raw ®S tllri 

it yva Birt qoJithJ 


Learn at Home in Spare Time 



iJ Job-Way hF Train iujr ia the short cot to 
Auto Success. No need to quit your 
prftsent iob~“no need to leave knme-- 
just Life your spare time to prepare 
for ft bri I iJU»t flu ture — a ]-ftk I job payi ci pf 
up to £100 ft week- AEI you nwd ia 

cniEiron school i;ig. I don't- cure iE yon rrtf'Or 
touched an ah Ln before, I can trn.n you at 
home. Yen uJioukl be able to make extrn 
3ii:i=ii.y quirk — a few weekn after Atari In a. 
b[<ui Erum all icaltn c£ life who wurkisl 


Jong. hard hours fur low- pay are heeonuivt 
gimigc i' a iic-rr. Eracnie-u ana EaperintcndcDtp. 
If you Like autn* — if yon '(« between JO And 
&■&— act ike fact® now. ''Job-Wny'' Training 
envAca evraj'lJitpg alw.it fully^-‘-M*di*nl«-l 
nnd Electrical Work, Starling, l.igkiiiig, Ift- 
nition, WplrJapjr- Vut-pniribg, etc. — SJvBi-y- 
di.rjfi y.'ii 1 1 J io act. tn J:uc f-r.r a Lift i'jm iiw-y 
■'b • l - J i"i IvIl'cIt: ri'i nnd MccbnnicnL Auto 
ifkirt, 

Et'a rhe- trnir.r-:! mao win acta ibc gond jatin 
aim| '’JiiVWsy" 1 Trui r,i ng i-. COAtPLJiTli, 
i f-t nnaiipple, nn cony tJiAt yciLi gf r. It qi. lick, 


E: 


Send Coupon for FREE Auto Book 


Be It 1 

now" 

Dud’! i-p] n 7 

lj.ll|-.'!ilT '.III} . I ’llji 
ilie-COiltHinlH.pin; 

ynu (bra (.bLi- 
frniH. Tl.lt I- Him 
flndHti'ii (o it 111 *- 
HU.LU Jutlj 


H. W. Gfxillft, Dlr«iriim F.ntllnecr, 

MOTOR INSTITUTE OF AMERICA, 

Mnlvi Inititiili Bldg-, D«pl- *IM, tvinihia, III. 

Bend, me ynur free au.tn bcMik I want h". Bitcrnwr! in the 
jujfii-IrtiHitiiv.ji, TcSt itnj aIjh'iLii ''Job-Way ' 1 Training —H-buul 
yD'jr Fm/dn-yment Department nnd y<Air- ^ tcwtlng and 
repair WitSiB n>flw. No obtig»(irai rai my part wbutever. 


J Name , , 
1 Addition . 




| Tcira. — .-...-.... 1 ;' 

* Aio., ..Occupation. 


.Sii(* 


"■Jub-W'H.y"' Training bca brought ruc- 
ri'kl ti> lilknHrodA, F»*; v. I'm I :l 0 . 11-1 de far 
yiyn. Ilnii oat how my Employment 
Depart aunt lifUty. you (rot* jivh| lf.h— 
alxiut die tliioc lng ontfit.i you get Itcnd 
piy moBcy-bsck agTomic jft, hnv nvinlion 
hwiifm? orTc-r ami tunny other fi-ol iLrco. 

B, W. Caaba. DirirtllK Enilririr 

M-ator Institute 
of America 

Meter Lmtituti PNg- Dnpt. iltL 

cvah$tom t iulinqis 

(CAidciyiaV lorfflt Suburb) 
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What Will You Be Doing One 
Year From Today? 


Three hundred and sixtydive 
days from now-whet? 

Will you still be struggling 
along in the same old job at 
the same old salary-— worried 
about the future — never Quite 
able to make both ends meet- 
standing still while other men 
go ahead? 

One year from today will you 
■till be putting off your start 
toward success — thrilled with 
ambition one moment and then 
cold the next — delaying, wait- 
ing, fiddling away the precious 
hours that will never come 
again? 

Don't do it, man — don't do it 
There is no greater tragedy in 
the world than that of a man 
who stays in the rut all his 1 if e, 


when with just a little effort 
he could bring large success 
within his grasp. 

Make up your mind today that 
you’re going to train yourself 
to do some one thing welL 
Choose the work you like best 
in the list below, mark an X 
beside it, mail the coupon to 
Scranton, and we will send 
you, without cost or obligation, 
the full story of what the I.C.5, 
can do for you. 

Right now you can decide 
where you will be this time 
next year. 

Common sense will tell you 
that it is far better to send 
in this Success Coupon today 
than to wait another precious 
year and then wish you had! 


Mail the Coupon for FrM Booklet 


INTERNATIONAL CORRESPONDENCE SCHOOLS, Bo* 5520-G, Sortnion, Penna. 

"H* IV.LGnrz.'tf ['nlmsiriijf" 

Wrllfrel cm( ul 'jIillBatikm , jilrase send me- a -copy nl your bra/Urt, ’’Wlin Win-, WLy, H mil (u.11 [MtlHuLir* nhmit 


ViMiurjt ccrr if ctiMgMKm, ylrast sene me n Li/yy in yyu 
t5w: i nurse bifart which 1 Live mailed X in Itn,* Jisrf. belo* ; 

BUSINESS TRAINING COURSES 

I n'.rfnrp p - ItnnnErenenl 
' J DJijjLruJ J-.I _ii.4r«rr.t-nt 
‘ Fcrwiuiel JSanaj-;nTieQt 
i Traffic l].un;i'-ii:sjl 
L Accuuilinj! anti 
C,PA, CwchjE 


ign 


ilfcg 

[7J Aielilect 

Aifchiiectcnii DraSe saiaa 

]!ii iki- C Fixemut 
(JuntrOLL' Ji-jiick'r 
Crorraccnr bilJ fltl Elder 
‘-InicLcral Draitiznan 
Strumursl ElLgiattf 
ElertTirni Erytincer 
I Ik'ci ricul Cor irin'l w 
Electric Wirlt^ 

EktLrit J iLljLir.il 

Xante — n 


G C»t AKOuntJEU! 

□ ‘-ttirlirlai Wncfc 
□ Sp&flkll 
M rrensji 

fl.^Hl^rnnntTiTp E5 Railway MkiL Cltf 

TECHNICAL AND INDUSTRIAL COURSES 


] Advrrtklr.i; 
U™lHH* l 
J i ' Cud stud 
EfLU^n^ 

andT 


Q£[enoKra|jliy and Typing 
□ Railway MiiL UeriE 


“F Electric Cir Running 
" TeLefifraSh EilB*n«9 

Te r^ihoneWmk j. 

Mechanical Engineer 
_ MfehanEcsd Dnifiiii^n p 

] M.url: ir.i: SJi-jji E'racLLce 
J Toolmaker □ Fallttsiraaks r 1' 
“Ciwtl Enginerr 
H Survey inn and FlafipifiR 
“ Urnlpft F:^(|nr<T 
J Lrja Elixir u Oto^Lin^ 


AutiOTcfrilr Wrift 
AviALiun ErtjjilltJ- 
Fliimhr-r A.iriStnuia FLllfT 
ElumbinK Inspect 
For-rmsm F lumber 
Heating ur.l VenLil uLi.cn 
1-Sr 

■■ti-z.ii: Er.Kbrrr 
[H-lMne EnjIrtCtf 
FLcfrijre rati nil Engineer 
K, F_ Ppsiiiomf 


! MtIt Csurkr 
Grata lib'VH Srojetfa 
tJ ii;h ScIiwiL Subject* 

CirtlHKllD^ 

t lllustralinij 
Lumber Pt-iltT 


Erwinotr 

CbiraLstir □ Plarmaicy 
Htfltoa E»®kc*r 
iN^uipili™ n A-auycr 
Trur. and SlerTWortwr 
Tf KCl k CK'tTswr nr Sii-it, 
CoLtim Min u:iK'Luriri>: 
Woden Slu.ii iii(wei-ri:-.s 
l.-Vgrkdlunn □ rmiLGrawiz.i; 
j Foultiy F}rmi:i|t 
| ;.;.viii:miLi'^. [_ Ra Jia 


■■ „. n™ AfiS" 


Addrtaj,.. 




Tiqht 


;ri 


“ J 
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POPULAR MECHANICS ADVERTISING SECTION 


If You 
Word a fob 




ora 

Hobby 





WhereYou 
candelbur 
Own Boss 



and&epibur 

OwnHouis 


learn 

Illustrating 


S END for our fr™ ‘’A Itaud To 

Biyger^nimgs-’* Learn how former 
FciIitbI School graduated now earn 
larger incomes. See the work and com- 
ments of the fifty famous artists who 
have contributed to the Federal Course 
in Illustrating* 

Opportunities in drawing have never 
been better. Art iso vital part of today’s 
business. Successful magazine and 
newspaper artists are making fine in- 
comes, Advertisers and publishers are 
paying large sums annually to those 
who are trained in Modem Art. Think 
of the money paid to artists for the 


illustrations in this magazine alone* 
The FulcmL Course includes illustrat- 
ing* cartooning^ lettering* window card, 
illustrating* etc. 

TEST YOUR TALENT FREE 

Why be content with a small income 
at routine work if art training may offer 
larger possibilities? Many people have 
a talent for art and do not realize it. 
That is why we enclose a teat chart with 
our catalog. It finds out your ability. 
Fill out the coupon ilow, It may be the 
beginning of an art career which will 
enable you lo earn a good income. 


FCDECALSCIi€OL«r ILLUSTRATING 

113-1 Federal SijhimU Hull ding )>- ,UiiLni:u[)ol!», Minnesota 



Federal School iif Illustrating, 

1.1S1 Federal School* Building, 

Mnnnca|Hjlin T Minnrsmld, 

hcaa« .HOmi me free book * ( A Road to ISiggoi- Tiiinjji" und Stindnrd Art Tot, 


jYoinr- 


-A§e- 


-Occupatl&n- 


Addreas 



m atari 




POPULAR MECHAEICS ADVERTISING SECTION 


II 



Coyne Jb NOT n, Gfl r r** S hI * s* fr K* Ihhi I . Wr rltiiVt i**fih va 
fHirift, Wfc triin ■you on ihe [mini ‘nr l;i y of Kf'< I ::i. T-*'U iy;Kl 
men t fill t Li n ntilr — peijf?* of ruwi-rm Radio Re- :i ct a4 

n^ul^mrnc.iiyr «?ry Fetal*. nswept Tetaralnn Hr|i»™im. Talfl 

pl«pRdu risen equipment. Lode JTi-irnv- . -. j u : |.mepf, #4r, Va dM 

htthtivUsuh i-Kj.-cni.-^in:. Wb r i > ]LM ! HT ]E , L ‘! ! i-J I J V 
>11 trif trf-U4l DFMtloB Mtd Piparinrtr.' jraj'tl Mill. And 1 1 1 -r > JT 

theccy, ran EtLiiuuta u a eru-iIJr^l i:.r|ln -.Inn Jh hi I i a V: 


hO Ml/ ! Soon 
DURANDS of 
IJi k man who 
Make a FOR?* 
yGelinonjifei 
ng new RaJjpo 

learn Tcl^rsion 
i&ion tydjpmt. L .nL 


BIG PAY JOBS 


open 

for Every Radio 
Trained Man 

pQit't Ape-nil yo-ux li tc nlav iji e avvayjn qnm e iEuIL, I i-AfHUt-jui jn'i " lTr.ni 'i hi 
iifi-d to work for a mere IBur S30 □ week. Lot mu sIlqw you hnwr to if 
Real Monev in Hadio — the FaitastCi bamr, SiutEil Hdimr-Haltlng tait** :iq 
THOUSANDS OF JOBS PATINO •+• TO *H* A Wti 
feta *■ OiMl-zner. laapt-cior end Ttner. pajrine *MC4 to II a.wi j yric ■- n i 
i r_ in -j ;iU In lief yitc -And luiCPJliEitrn Worh at It. lu |liM i Vrcvh. — iiOp>:i' 

>auf r-n-1 a Slr-risil-raiilr.n .SuniMi at id- fM-M lyaar-^fla W n U -.1 1 

Mlp IJT AlFPlanB PI >TllfclPiI FlCTUPe -W stjond Enport — I IIOUSANJ 
PAYING ill. IN ATi'D ON LP TO I1N A tV Lt.Eir 




-■ - . 


And now Television is on the 
there*]! be a demand for THO 
TELEVISION EXPERTS! T, 
learns Television now can 
TUNE i n this great new del 
ground floor of this ama 

development] Come to Coyne a 
an thievery latent 1 newcst'i'i 


si#r 


TaJKmg^Pictures and Public Address 
(ejtfs offer thousands of golden oppor- 
lea to the Trained Radio Man. Here 
■a great. new Radio field just beginning 
to grow. Prepare NOW for these wonder- 
ful opportunities! Learn Radio Sound 
Work at COYNE on actual TALKING PICTURE 
find SOUND REPRODUCTION ^ulpment. 

No Books - No Lessons 

All Practical Work at Coyne 

No Hooks! No Lessons! ALL ACTUAL PRACTI- 
CAL WORK, You build radio Feta, install and serv- 
ice them. Yon actually operate great liro-adcasting 
equipment. You construct Television ReceiyinjF 
Sets and actually transmit your own Television 
programs over our modern Television equip- 
ment. You work on real Talking Picture machines 
mill SfHJnH cqnipinvn t, You tiiiirti \V i ridtu-is 0 pur-iting 
on actual Cede Practice apparatus. We den r t waste 
time on useless theory. We Rive you just the practl^ 
cal trai ning you’ll need— in B short, pleasant weeks. 


EARN AS YOU LEARN U 


C. LFWIS t President 


— ’ 1 ’ - - 

Kailla Division, Coyne Electrical School 


I ti-siafl meyr-ur Hip Free JLiulio Et-ok and all details ■ 

ut your £ pecki I In trod uelery Oder. This does set I 


Don't worry about 4 job! You get Free Employment . 

Service for Life. And don't let Jack of money atop ] *■ lu St. f Dcpt lI ' lW+ 

you.' If yon need part-time work while at school to help " 

pay expenses, we J lt glad]^ help you Ret it. Coyne is 
31 years old! Coyne TraintnR ]s tested— -provea be- 
yond all doubt. Yon can find out everything abso- 
lutely freo. Just mail coupon for my big free book] 

B. C. tculr, Fro. Radio IHulsfon nt«iM tw 

COYNE ELECTRICAL SCHOOL j 

SOO S. Paulina St. ISrpt. II ■ IM CBIrago. Hi. | C%. 


J o'bliE'itJ! i»c in uny way. 

I 
1 
I 


Ntmw . 


AtTcfrcss 







12 


POPULAR MECHANICS ADVERTISING SECTION 



! Fauit r. Count C»i Hsi'l drum Sti?li 
II Naw £ ni-svs M :re Frith j j, Mors Plrllts 

ill ■ Jl:. I - il lilei LI. a 1 :, liM'.l 1 ! A 

|u K ivti i kI j 1 e iiuld c ivw r i i-ti it w I ti 

H|l Cm--. or i.iIki any Tninli --. 1 

IB hiji ■■ i/:iirlif]i^ ^M- 1 

I H a p n , «k Lit tuttte-'l'i 

TbiTii'ii alYf.ivs ii : >?' ^ 

W n {.-r ii 1 1 i-.ir ]4ua i JffisCr 

i . ii. 

illll i 

jn| hCri :ln:i, Pu, 

kllli TE>U Cttilf rrn QnlEkftight^^^Ri 

4 Jill" *1 Humeli, MiA* ^“1 

iiiijBig Spare-Time Mcmey 1 

Mia Wliy ' if lib'' Tor CrLcedd, tun 

- ji*;! iicnl judiIv "In-;, vijii .in 

lEIAM jl ■ I.. l4.ftid4:H.T Ollf 

1 *1 leetod, easy svstera will 
rcued F"'U — In L to 3 
' , :■ ibtlW — li> 

$ & (--ii Si I I a a 
Jf - xt HvnnJnff iipuc- 
ilni'- iJ-xy ins* ; 

!■ Tft Sui in #n:n 

1ft irtrtk Of ■ '-n 

\ tuu i« Tilayian 
Vf i" orrt' 
jl Cie. Mi- fnlJi'L 
I I ii r, lit', i- i i 
M tfll r I. i. e s i i- :i 
--jSS-radii u v re ii 
xir n ± u t , J i n ■:! 

I J II II I V < I Yr' 

Tl ii yf aln.'JL ■■■'{' Ii i.' 

•xs+yv '. M I' u!i a r ii n u i a 

jp ii y in 

d'OTULltrlry j.imL 


wJUt First 
Lesson 

Tlj.ll fcLIIH'- dor T-fl 

wiur on.' 

nllncni r-ir ■& .<•**+ 

E : a ■ ri sh id c-f'i ■ 
KlUlFEXW. Ji|IW«i«, 
TT-I -ik'LAl-KJB 1>1* 
■ r Miiirv T-ariLn ¥ 3*' — 
I r ra cik .L' i n p: nfc- 

■fi uid Hrn.'i. f>-l- 


Mail Coupon noUf -- 


c. E. SimutH 

3 0 n e VO II - 
f hire A vc . , 

Ivriri-friT'l, 
Oil L . uIliiwIL 
■LlHnreJirrtlcts; 

" Wua only 

- ‘i ro ii .r Ii 
CCUTK-U ln:ll 

(. 1 1 ;i i' i ii k I n 
■file or -• he 
befit nrcbra- 
irih I'h re , 
The 'J' j-ii 'j r 
Biiznn la ilie 

El 1 1 T m , H I any 

tt ay to- It L tjc 

I.lfihijj-. My 
Iri: I in in 

1'iyilii lac 
l.i.M J fcl lIlJii-, 
liirn Yiirifnttl 
Ji> you." 


tie Puy. ' 

FREE BOOK Iclls how 

Thill JEUpuTl:ii> liiMift- llul h i , 
PiiriW Ci i:iMJiiUip.J* tiT-b^ri l II 1 / 
Alki»rt-CMi tu rmCCEiSiS— wLI] 
show x&u Tiow cn flii-i rim f 
[hjrmliirlr}' niiiS ill! (iPi' i'l^U WH^I 

-QUICKI Nti obi lotion, tint 

th e fj.nl ; ulrnm th r Ji^wnnatlDc 
: .ii''l I: -il l 1 ii.i l ".liI^j liF I Hlmr .im j 
4 m ■■ ■ h t:' r'fRMu Tiwr 
inr-'-kdrc -aT nmli w 

ink! prrrpjUPj-. Nr. Bis.m it bLJf. Wl 

“■■Jl ^THjfhnr - fiirauLi. ETr'yialc* 
r-nd. flip 


A. F. nii^th. P 1 fhl J l'li L . 

faT-ow YifirL AmaiJuTfiy ?<3 lanLi:. 

Studio IHU, 

C^U L’Lftti AvfL-i N^iv V-nrk -City. 

Ilciu Mi, Hlntfu FlrthMi nia.li me vinir f l? F-Mi l irna'K r^jlilhn 

Imw E L 1.1 -: 1 run imi kH il tJlllrJC ht«i:f a lilld. U i£ M DDISy vJtti 
Lbu 1‘ED.^r 3 ; i~i ; ■■ _ 


STinus. „ , , 


*a|ilr(!H. . 





34 Lesson 

Drawing Course 

The higgett value you ever saw 
advertised anywhere ,,,,,,, 

ijuivcii't yuii nfir ii lAlabrJ clmt you could ilruw curiADRC. 
UhiFlnte huichj Id Pu. hIhUcIl huIisc LinJiLy (ice, ore t 
You ran do ull al L 1 1 ■.■ s fillup. f>iui or Auiwkn « 
irill-t flli.lll'H CnLrtdCailHU Dbl] UlUIUrUYOTd IlliB U‘- 
yetoped u hriiLi uiu-lfM; 6 X 01 ^' C^.r .hikclhj Id all 
littnebM c-J CoiojiiErclDl Ant. 'Hilo tuMim line 
rrvifiii .iiiiir.- i! Lhe H-jitltf I hrii Tj- or draTTLoi;. Il 
iDiano tbit dnoKuiH: mi *ih 1<jt yiiis Mi 

wrltlQE — imicli mu pier Cbun 

rLlif. • 


ff,' 


Miiuriiiwin: h' ■Hikirv ;ili..: or iyptm-iJiJ iiy. 

We Arr non rUnrimt thin wISMiui HyhCmik 
IriElearoLoE tirau ine.ArL-m>S LtirtconLnir. 
eamlHtloe nl 34 IrwEiMti. MirL nvcr .>;isi MliaitnrJrmi^ 
wl Lilli, hMDb 'll flf'FTf cm®. K rm, ulh iEhYO-Ik h. him 
Laura each neck ,o the Uourw w i-; A HBULUTELY 
fO-tTA ItAN'TIlR chikt rou will Icors to itnw and 
arn-w wi?|> Iwrort yml hnv* liatr ptiialif-ik CM Cwiruw 
11 ye mil to -mi kt- :Til-i rlMm wood, ye wLIf reruiid 
nvi-ry eent palil nn. Jiy EllmlDi-tlDE a !iri:c afllcn 
"in - 'll Ifar il-i-aiiIil; CMrM|tMMl<lieft, CXH!lplVli ME* 
bJoeei e«c.. “e or «u- te'nh* "■ pr'ine vt 

the elietren prlre e-»er ku'tyn Tot n- Tilkh-inide. 
tnuein:,tiif1r (iniinHi. Tjfnrn to ilriv. it In a I 
no “ihlier uim:. Deldr«i Mein- 



1 Send No Money 

L dune order tba epurae 

fTrw. ilihL iml.liiKh; cj atf 

■r x -i ttdir Muru«4 

■ iJi-a, nm V III Iir?lbi1* * 1 

■ Ii --rlirj nitriC. i ndel.CllgJ 

pl'oi n Jftt ccma chmouhic,. nnyincDt Id TuJI 
[qc lUo uiLtlro Oourde auil DruwLni^ CkiciIc. 
lCiiiiL ciruiflMiy hiUh^imI, .-uLiirii wlihhn Qve 

niLiapi, ■■■■■ri l.buuL 

M<k«. . wiiihllr* 

EO f - 'jp CgJ- An ii i.l ’HLCJnjuL Ui Y 
■ XillCijhll OLUt. 

LEDEhER SCHOOL ef bAAWINC, US' 9'! t, Phiitlnnonpa, Ten™. 
On lorn rram oulalde (bn LT. &. A. are uHi-abla 13.2H add *Ud order. 


College Courses 



at home 

Cat ry ora yourtiiiucationi. Deyelop power lo iiulia?(f 
Mid nciiufrvr. Prepare [Of colltgt.-. fciiilCfedtttP'wnTfi 

u Ba-helor jKj!r6L‘OrTfin(Jiirv;Cir:rtificatiHsijiHemf- 
n.tiYAJ'enL'c. b*: i c r L r n.' m 4 h: i:".'* > i-h i n -1 j auhjectu in- 
L-buili Iiu Ejialbh. M'.ln. -nniiHTi, Ilii U ry. UilioeoliOTii E'«y- 
chiIlie; .Emnnsiid, the LCT.puMm, ntf .Writ* fn-re* LiliiS . 

S&e ^tiibecjSitj of C^faso 

**? ian hall cMicAxsa, ill. 

YOUR FUTURE ASSURED 

tLi w j !. itm t im F- r 0 tU< i f u n-n rd }' Ull i « f!| r .ip.ni n fit 

.' job pnlddi. nf Hlepiveeriuit m we lidve 
li«e» LftVih*. .fc-JMijf <a<w 5. jvcRtikUu trait™, 
are not nubjeot to hnri3 Aiir.n or Blank. 
eeAei -nn — Vtiitee immtlbg nynr^Llay bumaa 

uredi,, Hurh an MccKunkn] Dentittrii. 

Y<hiF fiire'ininitabcw. « liaL mp*- 

rjcr.be need not ntop ynu. The Tray is 

hi £ 1 1' 1 1 1 ti: jinl. A iirl |i-l II I hill iklnt.-'di IN iAJCie 

A 'T'Tafie." will tiii f**ut yenj witbuot ecet. Tour eopj- ls wii itiuj. 
SimpLy auk Tor Qnlliiijn 2. 

BODCE INSTITUTE, 1TJ5 BroAdwAy, N. Y. 

13Q£ K. Brvnd Bt. h PJiOailetjikla Si Court Bt. r El rtnklyn 



ELECTRICITY _^G 
RADIO VI ^ AUTOIHOBILES 


bftiCTICilt TAAr.HlrtG Jlh WASSIVC L'.V OLT OF UP-TC-DAlE COUI^MEHT 

OxF-Helylcne and ELedtrte W^HJn*. ARHttlFA W|!nl|h(r, l-'-iwnr 
Flout!.. HT.llditiihrdj.. Tniiiflr^uitrfi, f. I - it-ij m? . CWiWitdW. BklhftM, 
Hadlw nod AutvmubtlM. Write Dow tor FreO 

til«nm Elcctrretl Scliaal, ItH Main St.. Kama* City. Me. 

' “STAMMERlN5 ~1 

Ifs Qm se tmd <5ire ** I 

Tan nn lit quldtlr cared 11 you sLimaier. Find ED [fz.1i, «oln I 

flamii.i, ter Z1r-Ln-[F cIuUi-IioomJ - , K.t rn M I ■ I u I r, nrl [i j,' ■ dj L I 
f?U:l,rr|»ii. ct 1*1 II l,irw I fiirel rrirSflT ifttr Sllinintrlnir wd I 
SkUli'.-fLnii r,:r *0 True. BENJAMIN N. BDeUE \ 

j I Mil B.iat Build ilia. 1142 ji" llllLi StTT.t, 1 ° Jlimmlltai 
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AN EDUCATIONAL 
INSTITUTION Cheered 
NOT FOR PROFIT 




I'hrr. Amc-iinen Hchoa], Like the beat 

ji.'riih'ljL ithrjuJp [Li id. crjUri*.'^ j77i>-;. 

RA ili v i> li'-ari* ei ir.mune to,* — ]>n1i= 
Lack Li J] Ciudon fata mtoiniritrijctiun 
*FKl tiffiif'toi'IilWLt ictvL™. 

"V: bn. vc engaged nutnd. Enginr-nrsi 

L>f bi n i : 1 j Jfci t* U- ! i i H il j 1 1 J liijiiLinx 

Uni*crnil.i*ft Co prrj.iH.rc- ihin Dm Fi- 
nite Ij’i'lIiulik — ii^rii wlift emtiUty 
Draftsmen and know what- inut ruc- 
tion rimrfl ift i nnd keep :v 

Ruud pcaltiL-ii. 

Fot -flue reasonable J«, payable in 

k nil nil me nil lily instnl Iment* — wa 
prepare yuu Fi>r entrance into the 
(rent prer-peraus ir.:Li:rtritn by way 
ft Lbc Drafting ttnuti and without 
r-mLhft i: bar ft: provide erriploynwit 
service botn whesi ytiu'iu li.tif way 
Ihroueh aiwl whirl, yep finish — 
■.irnli-r money back penalty. 




meric, 


» It's $ pass-port to all the big industries 


Man are fi&infi inf-D Dr.;m.i tifc nut only because it para weU — bat because 
vrich ft knowledge of making plana and reading blue-prints — thev can break 
into Architecture, BuiMing Co nninictici □ , Electricity and Mcchimicmd 
lines. 


A good Job — in induF-trios with a real futurc- 
Drafting knowledge. 

Quick Promotion for Office 
and Factory Workers 

Where it- might take yon years to 

advance by practiced o\]iorienre 
alone, if you learn Drafting you 
CftJl fret a morn important, better 
paid [Kkdtion right away — 

If you have shop or construction 
CKperiencCf that will help you sue- 
cced as a DfafUituu.fr, 1 1 -.!- aiihe you'll 
have; an advantage in knowing b»W 
tilings are done. 

If you Lave office, sales or hurinefa 
experience you cun cash in on that,. 

t«, in Drafting, Im-i-sium: on* ilIi^Im ri| LHhj 
wvrfc is CL'iilriiR'Hi ti'lijilutsf, malr rials niui 
Mata. 

JUcn tv}i u ]ij.vh; t i'll: ,■ i i l">r m ft i !Lg braining 3D 
tbc p»«t couple of yean have sEijifH'iS tfir 
abend of UitSr foi-fner Maociatca already. 

Tbcy are making more money mid |.ill‘i; u 
twlWr obftliee- to advance rapidly. 


-ia o|jert to any mail with 



Solve your Problem this way — ■ 

You'll find ft hi<h_dn*e, well-dreuwd,, liftPM 

hijrirb <if EnEluTni in die Drafting joeais i.f 
Architects. Dontiiictons and Lie Maaufw- 
tLjncrsi, Wst’d Like t* fell you how much 
mil re interesting Drafting is titan the 
routine wi.uk yoit'M lining (OCjft^C— “lww«wlh 
cliiy'n AArlftrLTarDfD are new and different 
Emm alt previnus jaba — in' 'll like ut teiLI 
vi.ni June wrclE-paiil Ibe w-nyk I * a nd how 
it li^wlt rapidly t(s einrgdve pcdidcou. 

Drafting Book FREE 

Boh h 3 oil, FrrilcJnR ir <-jMy to lt-urn. rlct i In 
ynii.T ewn bartin, Id up±ra llnaa T^iiulren na 
nri IsUa Ulaftt nw emnr rhftn g OriEimnr 

eOSUDl edoratlfta. Ebltn'ir-Uhl* lin ;miii; !ii 
riRhi now ta liinliLUaua men. ;ea<ltiiK 1 u 
[iiihickia v. lira yeii>ij nnly bnir nay throujia 
r-iM enurttf-. Malt cnupLin fur 
a inijilHtftUlCorm*tlfta*iu! ftw 

ti,i..£. 

TwF.Rie.U 1 SCHOOL, 
Dept. EI-UJ, „ 

DiCiCl A VC. fc JWCh !> 3 ,. 
ChttmftlSr III- 
Flrrnw scdU free dh! T^i Lh- 

is nr On) hll£h:fi-t dbllEa- 
tLon SI>-lti£h T11V.1H alioufi 
r ;i i- oiiji.jrt-uniC.S-rH In 

Drifting f.nri yn'jr Bgrrc- 
mciii tie huls mo jjnt 11 
Drnlclnif Jab wt"fM Dnljr bslE Fn-y ilifuDEh 
Elm fiiurW: 



Dm, EH 47 


Drcsel An. and 5 Blh Si. 


CHICAGO, ILL 


Mainci ..... 

Sl No>_ _ . 

I_i 1 4 y . l ■ ■ ii ■ r p ■ ■ 1 


■ Asc 


1 priii - tils Slllt - 
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There's Quicker, 



TL/tereuer You Live — 
Whatever You Do Now— 
$2,000 to 55,000 a Year 
Can Be Yaurxi 


YOU On 

Whit They lluv4 

Dnn.* 

"'TlJUf C. ii LIPhc. r-. || 

PsiMlCry H?.|r!ih£ U 
lilt 1 rj fir-1 r"-< v 1 1 1 1 . i*. I 

: i : a • L r ■ ; "■ I- an I hu 

i" 1 1 1 1 1 1 1 r j V*U lUiVC 

1,-IHrllCiL .IP n : ■ I : I ill 

u>1 prai"«:m.-lr f-cc □» 

«.i cn|ri":n£cal !:y- 
"■r A&djrMB. Bar* 

i mWn, ft. J_ 

J . L. . ■ I n .»« ,1 M. 

Y., ■ - .ur:-ii il M A * m i 
■::rr iml| Imm F 

AliVjnn, III phirnU, itn. 


pare t ime or l ull I im 

YOU Can CasIi-Iii BIG 


L"!:a Poultry nuhiirrv La grt-ii ing l»y 

IiJ:i|i- :Llnt : ' . 1 ! |l.r> - 

iiivftt arn curanundLuij li!(li ptlKS— 
iirlwy thiL nvr-.m reuL ii r ■ : J i cj- on ir. i-n 1 
:>lr,£ V'-ii rrib-wi -ni/iir., ■. j'oiy f|i>rl 
S'lT in t iln'w 'T im luich|h jiT tnj. 1 M i : ■ ^ r- 1 1 *: - ■ 

ttivf cur turf nt J r * im| l r|r' IlhUMv jiv- 

^ 1*1 tjeui rrli ■ mi?v b»f /ifJ iflCTB ll£ f>3 f.. J'll 
lirir lip pi 1-1 ■ lull ¥ljf — LJj JiHUr 
“■ *iji !• u •!—*■«■! • > *V: il uhl r:r 

U^lnrnl nii '.i^y J- Bllf ft Ul BVi k Lt kil m . 
IJi | ii j ■■.hI I .1 i ■ i 1 '--a -- ■ - - 1 

™ljr> n J FUF-K K 

| J i. i-r Jcu"i in ni»* nl' .... .,,-wr mu m , 

pcli!i> p • '!■■■! i" rMlMnl in „l»rv rii*si 
Whpr-np^T I‘n HJS'HB IZuL E mu. jhiI 

■ III if I.I&C lt-3 I'LC LI r-Sjvi Y Ikl^ili 

My Pnmd Methods Assuru 
Sutteii Kiglil irurn START 

.AIL Lli 1 “UTliiTJP,'* All LlliS "aK-JrU. " ■.” 

Ci.-i-'dirL STS luJbi mt PnaJLIy ll..i--s 
lljr dlfli I* - * "J *J , i i 1 * *• ii iu i r -i-l 1 1 ri-l 111 

nil- i«rt :le*i j ulE l» ji* i N-v h i £ |ri 

raliUip f-iT TT-kU I* UVr In fi|mr pi in 
.Si 1 fc -.* il kuiy lor y III, Il *a Ilia -ii.i! ;■£ , |,- 

Iik-vt-AH!, 1 i tlTlr.l Ir Vmi'M (HP 3K>pr-f yn 

I'll u I j% f. ■ i u 1 1 L i iua.tr 3 1 ill.ltr i] j.if 
Jit- IT III guU ni:-i r- I ,, ir 'iYEimL'ib Iimr. | 

Vi >i I Lr ■ ay Lb ■.imU.i / ■ >' J i.i I rl ■. ,ri*a • K. 

1*1 iJ E ■■ alia It ar % ■ i ■ ■( i ■ i|i 9|ri“"rfJ 

I I r* km . ii an. (ir ■ Tla it il. [{ ll-kfl i3 


I ..-!l 1VUI tr- 1 1 J.T j 

JLnJjil&I J 1 r- JT QiU*** 11 


lYFHtt & 


FREE ROOK Show s Way to If 1C I'KOms 


fMone^ 


BWer MONEY for YOU 

xn 

P POULTRY 

^ RAISING/ J 


Get thisTREE T&aokNOWf 


l jSiitj'j ’il. Lknuii. Fruk, . 

\ NATIONAI. F-OI JI-TK, Y STCTITE, j 

I lll-fc, iVdihicifiUnL, a c. 

I ]>*:aT Mr. Limom rjenrS m* s^rvnr FTIKT; Ri)h>. '"Ifoir In ! 

H-j-Im ] 1 'nijL1ry lei Prdfla." I j*Aii(. ta hnD« mnnr alinuc I 
l ilY cppnrtnnlcy e*'i Fn^hw SJ.OCO Sc Si.UCO .l nmn. I 

. rjmt nr fu:l ilbaa. I 


I VfAlMC,, 


I Mdrm ......... 


I 



.&(dixn. 


J 


NEW YORK 
ELECTRICAL 
SCHOOL 

Tenches sill branches of Prnc- 
tical Eleatrieily through the 
I.pfirn by Doing" Method. 
Enroll with X, Y. E. S. and 
fain ft thorough imdcrst and- 
ing of the probJenig, a broad 
experience in applied engi- 
neering pradiee, and qualify 
quickly to follow an electrical 
career, 

Ko books used. Day and eve- 
ning classes open ail year. 

Write fw FREE School Booklet 

New York Efectrital School 

44 W. I7th St. York 



Ti h h tit bv Aflfw.r i*lh. 
in JntBrn*ll«n.llb known 
kit ■r9pli|i*t|«n >Jtn ),*P0 
idipriiun ii i<tlT* (JJnli. 

Till, [n, I nLriC — h.rli .l iiii SO 
rears' rrauiLful csperiMiun— 
tnmaEnnn. 1 1 . L:: lTi . rr. r >■ 

llZlft rli'rtn^i': Ifrrl, J-Ii-imtir- In 

flciir.i 4.1 mi. fni a, tiiroi jr. Art 
—■■i ::mr in.i llnK. 3«: mtl vc pro^ 

icpilira op^r. ib l:oLb im:D an.3 

mmim. Wrli-- fuf Il'.i.Kini-k'ij 
huoli tcUlnf <A <HJr 3ur>rnsHru[ stiidraiti. 

Muir Bd>E h C«. r D«pL. It. 20 Ml K IHEchJfiA, dikign, lit, 

MU SIC LESSONS AHO ME 

j J Jl 

* VOU' pm Bfay miArti ate tbts uodciJn 

nilftc t-uinr lei LKljr FKKE RiTOKI.F.T AND SAMPLE I.E^SON. 

I l L' lla li&w to l>-nrti ti>pliy tiaiic. f 
H:n-.iiv fir. B^Liincn at udviiDCfd 

Coat* u 'i nnJv ... Ikw *rrr.l p :i .H : . " 

AMEHiCAH KHttOLil MU 3I C, 


n. Vwlip. Man^llp, L-uiLyr. 


ii-ll. V'fffl plV id jnn U-.Lrn 
i :x M i - . i:f KilLirjrH ntMUrrihn. 

51 WimMIliH B-ld^ &HICABQ 



for 

PIEASIRE or PROFIT 

i-Jfewl lllflM a -LA-lrotlriT hr-fihj oj 4. nn Hli-M.- hidruu fu 
^-™CT=th! nt-w hi* jir-Tir 3 '.ruj*r« qulFKiy Ii n.- uzilpr clvi 

I ^Uk p«Cl>Jiriif flillwo- Ml';.-.. It r T | l-IGb. In ih» lur iF[ 

BIKir all pbjLvfnoh^. Ni- lapirlrnit nwi-MJTy. >'ull ra 
Dirn cini'i. v rarri vchlU In^ralrij, 1 >m Chirui|i 
■Lull? nic±od ii Rii iIuIIPrU tu U-nll l vsll piTlfj 
v 1 W^M*- noslliiiai nirin eniliiAliim. S*r«l rini[Hn T*f TFhIFK 

Tl.iudiG, i r,i,nl Tb ■ ililr*- iH Jl’iul'n- H f'l . 1 1 1 ii|ik V . 

S MEHICAN SCHOOL Of PWOTOiCRBPtff 

Baa Tltrmwr, Arenue Dipl. 1391 Lh.-:np;n. in. 

EictKi t*iK JxxAtat. Lbijurtuk^U. I* MlqtUrm ry^m xd., «r,i] full UHimlht, 

EllTIE. ...... . . ... .. ..... .. ., ....... .. . . ................ . 

A:li!n-.t, ........ 

Ct r ai»te 
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triton Ufa* 

DYING TO-NIGHT 

and I offered you something that would give you ten years more to live, would S’pu take it? You'd grub it. 
Well, fellows. I've got it, but don't wait till you’re dying or it won’t do you a bit of good. It will then he 
ton late, kighf now UK the time. Turajorruw Of any day. some disease wilt get you and if you have not 
equipped yourself to iiKht it off, you're gone. I don’t claim to cure disease. I am not □ medical doctor, hut 
l’U put you in such condition that the doctor will 
starve to death waiting lor you to take sick. tksn 
you. imagine a mosquito trying to bite a brick 
whES? A fine chance, 

A Re-Built Man 

I like to get the weak ones. I delight in getting 
hold of a man wbu lias been Lurried down as hop£ 

(css by Others, It’s easy enough to finish a task 
that's more than half dene. BuE give me Lhe weak, 
sickly chap and watch him grow stronger. That's 
what I Like. It's fun to me because I know I cao 
do it and i like to jpve the other fellow the laugh, 

1 don't just give you a veneer of muscle that Looks 
good to Others. I work on ^ou both inside and 
out, I not only put big, massive arms and legs On 
you, buL I build up those inner muscles- that sur- 
round your vital organs. The kind that, give you 
real pep and energy, the kind that fire you with 
ambition and the courage to tackle anything set 
before you. 

All I Aak Is Ninety Days 

Who says it takes years to get in shape? Show 
me the man who makes any such claims and 111 
make him eac his words. Ill put one full inch on 
your arm in just 30 days. Yes, and two full inches 
On your chesL in the same Length of time. Mean- 
while, I'm putting Life and pEp into your old back- 
bone. And from then on just watch ’em grow. At 
the end of thirty days you won't know yourself, 

Your whole bony wiit take on an entirely diiTerent 
spirnsrsinw, Bat yWv® *nty Charted . Numr cum« the run] 
work. I’ve only infill my toundal icm. 3 want just fH> days 
I'tore (EKf in alEl and you'll fliaik* tlujri; Iricrth uL yswra vno 
dunk (iwy'ri! utruns Look Like icirac-l hrap Hie tu. drugged in, 


A Real Man 


EARLE LlEDERMAN, Tbs Me.dc Builder 

.•1 ulI’m r vf " Nuxrjf ".Sririiee o / H Win-v." "tfwnd* "/ 

“ifnr.'t tUaith," " l .fiHifuruH*r, ' r Rlc, 


[ hTiiii^h witt, jmu, you 're areal man. The kind that can piovs it. You will, be ilMg In-drs ibln^ jhnt j.™ Ihnd ihrieiftht 
Ami the beauty of it i:; ynu keen on prnn%. Your dwp lull k Ileal hrivulien Lli rich (hue air. h lira Lila Liny your bltn.uJ and 
Just ImINAc over w:lk vim and vitality. Your huye, square shmilrinnc, and jrnisr mnsutie mu&ri.Llnr arms, have 1 that 
: eserrieeaf a TepUnr hr- man, Yw i nave the JI*Sf> [O your fcye arid the [>up Li> yc-ar sLep t!iuL will make you admired 
iv iKisinui-s and racial world. 


Whi’n I'm EhTniiH 
iir.iXKcd LCv. Ami i 
msikintr yw Jus 

craving; tor Lbu i 
Slid Kni^bl : , r i V r in tXuLh tliu 

Tliin (S. rac, if-ILr iirrii l|r . frlli- re.-*. ]f you doubt 11M. make- me- ficrlVL It . Co alu-od . HUiclL. I rui vr Jitriuily di nv lluhhM llniu: ,ikI-j 
of other?- and my records are uncimll-cnjred Whni I hflvr- clone tor ilrVrti r will -do Tor you. Cornu, then, for lime Hies ;imt cvi tv 
( ray cqihiIa. Let mis wiry dHy be Lliu bvyinnir^t of new ]Lfe to you. 


SEND FOR 
MY NEW 
54-PACE BOOK 


u Via 6 ca£ahriktfe 6 fimM FREE 


Wh*t 4u j-uu think ot thuitT 1 don't rui one cent. Aod St'R the th": i ,- ri I r: r n 
piece nl read lair you «•« L±Irl your dyiu, at Y-ultI: iten-or 1iI|ji- hb vie Mi 
( fit yoaVi) uareekil l)ih Imfl. h^.i-.-hi- And (bere'MS run-pope photos rii m> w-ir 
of id tujniv -til iny prlH-wlimlDB pupil*. Tit In !H the iiniu.1 in KulSny or 
i,trii3iB- men ever (baeiiLWeii. ai.iI evrify ln*4 -vfte of Ihem In nhvtillf* r-i 

E Ui Wfl. Ii’n',]£ Ureiii c i “.- v r ]r juu don't pet n Uck out ol thta toot, you 

4 l-ri icr toll over — ynu're de&d.. -Tomi- r,a, thna. Tiki: oul rhe hi Id |Kin 
ot jirnclt end nip -our tmnM) jjud sdilrir*- HU Hm ™u|ioii U you linvvu i. u 
fciirrjp, u |>finixl will 1 1 1 1. eliji ^ii.i,|i- jiifo l( . On LI now. Tonrorrou- you 
siiH-y totgwi Icurnvir iier, H r n nnnierhlcp for nndil^c licit do r-lTltipi ill, 
1.jri-,isi No oIHLJynUnD. tUi.lli IT! 

EARLE LIED ERMA N 

DEFT. £001 305 BROADWAY, NEW YORK 


EARLE E1EDERMAN, 


IlnpL. ICiflL, 305 Bnudurty, New York. Clty 

Jhpjc 6 *it — lleue acud me, ibtoLniely FSZE iiid with- 
I out any obLieitLAB on Mjr jiurc ivhiuvtf. * fi>pj- ejf ynijr 
* i ir-wrt I - ink ." 41 iikcjIhi 1 rteveheiniien I ' 


1 


| Ltiurii'i . , 

3 
i 

H City. 


.HkU, 


Si reel 


... State . , 

' l'l,-i,.i- write or CiTlrit JiLii I II I v. i 
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Sent Post' Paid 
SO Days 

FREE Reading 

No Money Down 


a&out 

YOUR VOICE 


Send led ay — for SO days /rw 
reading — for Hue tt!n>2± remark- 
able Voice book ever written* 
Tkiig. boot lias startled the whole 
voice world* Written by a man 
recognized the world over aa a 
voice authority — a man with the 
courage to tell the TRUTH about 
voice, about the vocal organ and 
the teal bask - , fundamental 
truths about voice training, Ad- 
vances astounding new method. 
Discloses martllng /ace? that may 
save hundreds of dollars to every 
pun Juid worn™ a strong 1 , ritti, dampening 

Hiunin^ or npeakirtE voice-. Seal far tfeii EDM* rr- 
nurkabw voice bcok ftutov 


30 Days 
Reading 


FREE 

Certain! v T could pot afford to make VaU this ]Lbera| 
3ft dnya fi y# reading Offer if T did not KNQW wliat 
The Truth. About Voice” w|Jl do for YiJlJ. Bend for 
thin book tminy, KNOW Hit forth about YOUR voice 
truth just as SIMPLE nn it IB 91tQUrulm&! Know 
WHY I fLCtlJulljr gmrauLee to imprciTe euery mnn or 
livenau't voice at leant 100%. J» ejava/nrtf rciiiim t» 
prout this | Then, ft -eonvuiced, ben.J only ftjQo — 
ulthauRh real'll gladly admit that tll<f book Jnay be 
worth ihousanda Ioychl IE not— return Lt— tJSatY otit 
RiaiL ecu pm NOW — 1 before the dtjuathi exceeds 
the Bupplyl 


Prof. Pujjtfir F»urhi;inscT, Studio I T-S-l 
Suite 19 , 1^10 Wlhoo a™,, Chicago, lib 

Send ct nt cow— far 50 i£*yi tm* rpwline — mill no obilnlbn 
to t'xy, Jtrtt "Hii T— jLIl About VbLd*” tlnfik [[ Bfl<P r(n fi ..-u 
budmn iiurk.! I duiln to hwp (h# hnnli I im to Bi-Dd fuj |]JM. 
OtbprwlHi, I b*f 4 Uul I Ibo rt J tg rot □ I ■ Lt Wltll DO tDUli 

mlgiAkW 


Nairn 

Arlffrn a 


1 Teach 

i Hecl ii Tudiy— Write (nr NTy * 
make nzoud iienmnn if viiunt 

E.-aidf- OiliiGT buJv l.riar Ib^ill f>-T r 
ib-cf «iioi i 'K, T i,n'n n .,i" 
Pknirun. " IE nir 1 mi iirrinrii Ain 
Erl I* liia miffs rraail nnarT prt 

byi>r J>i riLif p Kr rk n* Y-ma 


by Mail 

m FREE BwK I toil 


*'l ■ 

- , — —My nrH l iP — ■ rmJ •' r**| ™ 
nrHW rlircp Ip mt Kiafcuo. flii'r I ■ Jir f Inil, 
F. W. I ai<uji 3 n, 4iJ Rl-eh f 


I. - - 


f Wk.m Kfihi City, QJdL 



STUDY AT HOME 

»cmxii “ ivur uni It 

lipnarnL irreiUrr 
. r m»r rvrr 1" lur-r. Liu .r'rrr'm- 
licap dti --filed U j ccd mi Lb IckkI 
Ini-nt. Earn 

_ _ 53..Q0O to fJO.tMMJ Afinuiillif 

TVpci T*u |«[ihy yl4*. Y..u purlin *fchr — a 

dminr ap**.- eIih, ik-tfj** af U..1I ■>.i.f>|- r r.| ! 

*iuri.r.u r-Hir.Ji ftobf—ina ..f mff 

V.. hivnlih Al|. t^{5 nnlrri • Ind«j#*il ^ilrl^Pi-T+l-rnr, 
hnrv bHrwi.^iT L i-rn JUtvvf i.-«i * 1 ^ W-C«*' L*W 
ar.I Kvi,' rn-r Lh j., 4* I HEE 53m ; fey NW, 

EKt 4 nplan| 3 nlv«r«-l 4 v. P»Pt- llifl-L Chlp||« 
T hA W<fir|id p l Lti r ysst Blla in ps ■ TyjiTriJi ty |jrttM|flt|in 

nCMICnM^Z WnifcuJCoBMdlii.Oppr- 

UE NI5UPI 3 ViudCTilie Ae«, 

M [ 11 i I p-n I p, Cum rd y 
Sonfid, MikC'-up Goods. 

Cd a .yl?y Frti 

T.£.D <nlMna Cfl t ffa3 ^.WybippN« D#gl. 9 »Qihuf 


l_i.:Hhl 

■fcabi. W 
U 

lie. .1 

LaSdll 




trT-Ttate ▼ 
COLLEGE 

H. K decree in 2 yean? in Aero- 
nanticftl, Civil, Elec tricalj 
Mechibiral, Cbemii^d, Ad- 
min i Ktrat i ve E n k i user j ns. 

Hr is:h III.-, vi 1 1 r. li'fb. If. iR. ca:i ir.ii^p. 

up Tjirk- Tuitic.ri lo^, Coltrky. 

*11 CdIJako Strut Angela. Indians 



^ POPULAR 





and howf 


Plefc Your Count 

ManJeLin Saxophone 

Pin no 


Orpafi 

I JLukle 

Violin. 

Comet 

Harijo 

'Iron hone 

Or Any Other Insrru^ 


TTlEtl t 


Learn Jazz and 
classical miijtig on 

SAXOPHONE 

T nn :h|-.|IIi;IiI Id ynl.iir. Ji|^| [Slljf fnT 

'iAncwSiid i>e|J up iMritm “dth Llie ir.fUuir 
rrnrvc9,UMD of rnur satocTinrrB. 

And noir it's- no ennv utkorn niilrllr tain 
or in}’ oilier lutnimMit von, (kmif— rbffil 

At lullin' r, 1 1 In .it liny Eii 4 i:lii'r rr- ■ 1 1 1 iLrlunt 

Hid™ Thlj reiiiiirkulile borne nt ltd? 
rrmli'id mrilr-fl Lt luicrer-nuii'y Jnr 
you tn ponrpynn uii'ttanl im |i[iinn*i 
*' 'I UlnSl. ill, linin'. P W w, dnil'i DM 

kl.]B '.<■ "i,l T lr.i. -'ttlhvl' M ■!«■. HuFVll 

"T». ».+ I'vrau nrPBrKn* —If ■ I ■■r 

crjiif Ti>r:|rn >.«J 1 te UiIeuhuIi ycu 

AItfeIt >mr f'lfi IM p«r>li Lan- be- 

CVJPH Kpilir FILPk-’TP ' tl C IKfc. ■ Y »IT 

d p%- r I i*d !■ air t r** E-ckiI. Kill cqbh«. J:r 
K inlay. W+ mil alu la. lcd« a Tr - » U11101- 
piribka Ca§hd. Jf-a dNliukt. TTrlii criw. 
i; ? 3 . BriUML tir MIL'BCC, 7 L-A SruuvLA 
IiU,., Kin V-ri Hlj. 


if. i. fCHCDL t>F IMUHt, 

Tl- A Ei i.i ii. wi ■:!. Billy.. Ntw Vtrk Clly 

Send mo iHr aTOaiLmr lr« bonk, "Murk: Uttiwna La Your 0«u 
Home," TFttn iDtrodurtlno by Dr. frnnk Urncr. nJoti Fra DHMON- 
HTHATMtH I.EJBJKJX. Thti Lion? ant put me under ecy nbLiat- 
tlnn. (Flint nrlte plainly.! 

NAME. 


A DDHZ53 
rnSTILUMEMY. . 


itam ?oil 

, LU 4 t LIihL.? rr.iT+lllll 
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Low Pay.. Long Hours.. Routine.. No Future 



Al'TWri urtin-rl raftru'Or munrjf. 
ALwava iklm.pl.Q4 nridl rmn- 

(iibll.il lift fl'.'lLiLj <11. 1 CllOUE Lilt: 
oo-mfitrtH anti luLUTbuK that 

eeery moni DE-S BK VJtS fbr 
bli family a J id bLrticLE. 



Tha Tima ClnuL — a bualpkraf 
f! a urfc-lil fce jiiTKTvi«.livn anil 
Tb a Ku:. A CD Dll DDE EC - 
minder that cur V »n- 

iieIiuj rainii: Chii [lie pAyrall," 



Till alia d CiiftE In * fliLut mu - 
ctilr", Nd rhwincc to meet 
pwjrfe. trnvcl, or bora laccr* 
1'hllii^ I'iiitL'a I am -c.i_ A [imliJ., 
(law, licnniM mml that 
le iJi nowhere. 



Alwaji * u n da rl n ft what 

would bopprn In me of a 
"lay*ofl" or lost of Job. Mu 

I'huni'a tir rapma ■ hill c y — ran 

i-harca to trt attend. COULD 
rliL-cc be -a way our- 


I Said fcood*bye to It All 
After Reading This Amazing Book* 



Where Shall We Send Your Copy— Free? 


HEX n iii:i 7 i who has I "i r- r- r. atfUHftliiifl 
ftlfflli-rtl a Jiiw-jjay jolt suddenly atejKf 
out mid cddudcdcco to earn r-riil monoy— 
15 .000. 3r.rit>0 rjr SI 0.000 o yr-sr — be 0 . 111 - 
lilly si hia trie-ruin i;i J lri h ohwk. It'll 
hard fi>r them it belic-ye be is 1 Iit- annul 
miui they Uiftl W kllOw—Jxit smell Lbimn 
Jiapjien jililt II iehite frc-miciiLly chan 1 -1 1 .■. ■ r. 
P«J)Je WMii*. X ii. i . ii|y one. bat HL'N- 
12RE09 have altered the whole COUrw ocf 

tkniT livnH n-Ttpr-rpiu-IEr^ tilth Bmaijbfl book 

eJJub traced at ’lie rifibt. 

TVue r it in only n book — >mi ( j-wtl 

ourtnra 11I fiiLjHfr iLinl pt-iirlcm' ink. — bur it 

EontDiDj. (ho mo it viviri ilqiL iinjplfsrsjf 
WbCHiA&fi tint runbitiOus min rnn 

eioil! It iDi'cnlu ["nets mid amircta chat 
will a pod almost *nv nsfiin'ti eyca in tbiiiKi 
lie bus better even dreamed oft 

Remarkable Salary Increases 

Fne nxampta, R. R. HhIlOiju, of Akron, 
Olduu it just one iuc. Xot- Jr/nft aqo ho 
wan a fnr> iii.nei in the tubbw-corinK rrscim 
oF a bin factory at a jahiry of JUKI 4 
DlOKiClj . One riay thin remsrknbfe volume. 
L, TJie Key to Jlistor rjaLosDiartitilp," (oLl 
into Ms liniitla. Ami Trom Chat day on, 
Mr. Ha. men olnirjy aaw rho w*y to any 
"jc'i'Kl-liye" lo*iev[T to loir pay, Iiuir hDam 
odiL tlibtnmn rriiiiln*! T<oUy tur hou (raped 


tbn rowiinta that th.li little vole mo plated 
wnbld bis rtutli. HI? (uihuy TiLTiy well Inlo 
tbe -i-fiRure rlMS — wotuB.ll>' etewllhB tlfl.lHM 
i year! 

AnoLher mil. VFtn. Okore Ol T*Uo Ttiurhes, 
Cj.IIJn.THLi., wrii a cowboy wjicn he -soul. <or 
'"The n> Hfuur - , :i.r.ni,ui:.,li!|i. ' ytir 
he u a rtir hhlu:iii;m me,k|nK 1* Midi h* (nuft 
In a :-in rln week. 1.. It. J.undr-ledt. CliltogQ, 
r»- : 1 ■ 1 LhbH If 00 book nii'L roujcil li .ii rfr-lf frrmi 
:l hleii-Wf-nliur III clip hAul i'll 0 h.i llu'll 

with. I50U r i Irirreue in eiiriilnes. C. V. Cham- 
Dl'iti "r I Mil r | llu. IkllorMO. TtlrCil Mi. Hiilos- jr Ln 
ooer flld, IHH9 d year snd hcnirne i'roslriti'it Of 
bln co in inn iy |n th# bareols! 

A Few Wcth—Theti 
Bigger Pay 

Ttwjro vh nnttilDfr "d.lUnrofit’' alumb way 
Ol tkevi tncni wlipu they kLli-i ml , N r <ili* of 
tt»m bed. any ipeolRL nd'vsiif ' — iiMlirsnith 
nil of rhnrti fulbad that K-A LEbM A XdlllP 
■i Horn hleoor rowarita lhaii ±ny other prn- 
[etnloli M niter t'le t in Hnr. bhn Many oihof 
men, (hey julwcrllicil to the tublM'i Volet 
[bat luteoiMUl mlenineTi tre hum wllh ionic 
no-TL or '-riiijilii slht." ‘'Tliri liny tn .Mi-itcr 
BhlastiiDEtihlp' Fhoweil Lheiii Iflflt doiJi|di! 
cn jld lie farcher Itatt the trtitbf (Mkitmin- 
hiilfi uh J. .-i li ki'i 1'itiy nTlii.r |ir<>ri-H-io:i. It h _i 
rortnlM fi.iiirinnipinl.5 1 rvilo' anil lm- ami 
(hut toll i ." .mi mtu'er ns cully as you lanrhed 
the tlTihahct. 

■Cltr nnil trni'ellnR ulci iKnltloiiK nro Ofiori 
Ln antr)' line all (mt: [he-ciruntry. l-'or jeapi, 
tWusu imIh or lendlnc Qrms bu-a'S rnl'vil on 



the X. S. T- A. to nuiiuJi' them wlthi wLkn- 
mtn. Uroployriiaat servloo It tree to both 
omnleyersiiiiii aiemberj, oarl ihoTLiaiiiid bays 
aeOMfOil MUthMU Ebb. way, 

Free to Every Man 

Sec Ibr ymihsett W2IV "The Key to Mun 
ter as I ei n i o Ed hi p"' haa boeo the dcdrllng: 

JhOIiiP In (Jin tUi'H-Ta ill ho IIIIIMJ inpu tahi'r 

in now rr+hiii^ f I b.noo a jfflf. fot 

ytiurHilf (he JdtAL 'J'lttn'IJ r. I> '■ i : I tbe art nr 
HUtcjl You de r»t ridk one penny or Vonr 
rho hllehtcat olillRuttoD. And rtiicr tt may 
D'loontho tniTilDR in'll he of your wh.ilr ear ora, 
11- GrfLfllDly y VriuTElt VOLMIrap ns nil ijiitund 
eltp the blank below, Send It noorl 

National Salesmen's 
Tfa In ln^ Association 
DcpL A- IDS. H. S. T. Eld;., CHIC ACO. ILL 


H.iIl-xeuuil's Training Aildl. 

E*J. N.S.Y.A, RWfi-. 

ILL 

WWh(*nt o- ur or otillu-.iiloo. you nuy 
[ Oeint me ib'ir free owl. H, Th* Koy to 
| Muter lualumoedh.lp."' 

J Name. ■ ■ ■ 

I Adiircsj. 

I City H-Ute ..... 

| ArO Cneupallnn 


Ma.LJii.nu I 

Yjppt. A- 
t.:hii.nco. 



IS 
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His Salary Was Raised 

while others were reduced 

Tip to the time I enrolled far m Daurae wMli th* 
Correspondence Sell wl*. I tad bbIt 
■ •Juutien. Stpo<f enrolling, 1 havn 

advanced ta a mucli better position, W"*t# my 
flsUry it nisrljf lour timet ■ » much u I wu 
>nnLLni(t previously. 1 would set be able to bold, 
my present position bad 1 not Laban TnUT Courift. 
Hreently 1 received n nice incrrppp In ttl*rjr F 
vhil-u ollaer mta irtr* baUnf reduced.'' 

TlK-tn mulil he bo better proof oF tbe value of i-n I. C. 5, 

Crturro Ilian Lli-il. It shows Hint the trained man is, sivfn 
[iKiltirence fiver all oilers lend paid mare money, dVtt 1 Sh tinec 
times, LE his wurlt deserves iL It slow* that U ere ere alwayn 
t- jjiK r-e h belter ynbn ppen fijr men uLn Iiuva the KK sight to 


Why don't you study And pel wady too? We*li le jjtad to 
help you if ym l wilt only nit.i lie Start,. 

Chime the wmiL Yuri JiLr bust in the COnptiTI below; then 
jiisuk hikI tnsil it to tlo I. C. S. toi*y. This doeai't oblige 
you in tbe least, blit it will Iriteyou mlunnatiim (riftt. will 
Ed^t you tel a succenful cuetr, This is y&uj ufipartmuly. 

jWoiJ fAe Cwpvn /or Free Booklet 


IMLISHATJUPIAL CO R It ESP DND E N C E 

CttftffJAl Cn*fTfiry' > 
BPXE522.Q Bcnnten, Pin. 


ECHOBL& 


tniisut ml ctr tKBmHcri, plrf»f nmd me * emir *r yeur krblc- 
ii j 'whs Wmi and Wii/." m.ii tall pmJe-lati afcw il.i aut-Jeti, 
I'ffsrci nlil. If i tire mariad 1; 

TEC H N rGA.t, A HP [HPUBJIHAL COURSCS 


l.trrMtitl 

l.trchhcrlurnl LirnN Jtni'a 
lliuiML'ii: EiUemlLle 

HVhk| HlJLnvrkLui; 

I i.'cntracfcor aiu! Hulliki 

I rli Ci'L jtlI ThrtfltblUIL 

I StEcelumL Eph Inwr 
I Eltttrle Wiring 

I Rhn:Crl,:.i I RiijMin f 

J Fllenric Llirtllnn 
lWediBng, ElucLhle and Gan 

I I ■: 1 ■ a-. 1 1 : , , Hhjai Ts! u»:-r|id!» 
IXejtHTizOi ETucLasE-T 

I j V 1/ : 1 : ! i V,".: h 
| J.lts-finnJpi| 

] Urth-icdEst Urariirnut 

□ TinJUirttf 
IL’i IternmsfcET 
jpLptClIcr Q TLrismLlli 
j [IrtiJm? JiiifiEnmf 

] Ejildts -rnU Bultaiiw Fmemsri 

1 CiiEnjlati □ |il*ii 1 Ertiitiji 
jAtlaLLun IIiui.ihs 


□ jl'B'I'arC'l'US Us Thi.ld: 
l : llj^iilr..i □ Slain. Fl | | |e® 

nripili-nj: I 1 t'enlJlillDQ 

Eton ltcU.1 Wurttr 
SiAias t^clurer 
rjli'im Llottrle EncIzfiEF 
. CLliL JZnuEi 1 rat- 
” S an i's ir..K :irj JEsueIsf 

m:i. rs I Icn 
tl. R. 

JIL It 2i«:tW>r, p.jr«MB 
LI. Is Elrld^MCd Bu sldlEf Tce^nias 
^.iSrTi^ilii-i D Train WlHml 1 L;n 

1 1 Ii:I- .' it 4izf Lncerlrif 
CliEmlsJjT □ itaAfaef 

Oil J[i nlntr Eutlrurr 
ll.T7i.TlEi.tUio LI Itiileranier 

Tt-Itllfl O’-Te^HT nr:?Mid, 

Cento Sltir.jriiTl'jrirH: 

'iVimliSn ThlarjuTirl jrlZif 

M .-iJTrlcul l ars n rtu It flrmrlaa 

1 rcjJLTjr J’ittlLtlj □ ELs.Jjti 
JilaBr.o JlndlnL-sr 


eg^lNESS THArtllNP AduhreA 


Buslreiu TiiiTiisremczl 
1 1 n'k p, .\LLnina,( riL 
Lz,1usLrlal Mi-.iiemrnS 
E'lesiiir.tl ilaruvcrment 
TwOc M:ilL:iiii :;ild 
ArrnijrSmu-j ."1 1 -.jZ.l: iiiunUnL 
jC. P. AenanLiat 
hliKJikmvlBZ 
Eeml^rlal vf.T^ 

Slitali'n QlTintb 

Si atari m an thl a- □ .'■■Lvc.ls'.nc 


Jluzie.. 


Iltuslnesi CnnimjWirefic* 

□ 


SIlih 


I Lt:(Mlne Shw Cardt 
i hi ■ wiip-tfhy i'iialT- i ire 
JCamatuts CeAimvrrlal 
ICItII Eerclw Q Mill Cirri M 
'ELrillv, !/ ?,f : .ll Clcrlt 
JUnUe EtIimI B'lhJerlp 

B HLrli a Eh MS Suhjwli 
CatlOjte?rnD*f*!airy 

JtLIusiratlnE' □ Eirt=Vi'tnt 

1] [.:niiln:r JiLaJC*- 


CUy — 


f.h.llll 


OcHijetSio, 

i! rfrii rfj- ^n. Canute t Ilia niuppv to- /ptjT-niJImJ C«f" 

rapcultnov Eolsoli. Curuididrt. £.uviije4 F Htxireei, V p 


BEDFORD 



Trade 

School 


AvinEifin Mi--.har.ii; 

Fljlpg. 

AirpLue tt'rlH'ng 
Airpltnc DrtF d ttfl 

Air N.ivi^ilinn 

Aeto Stalling, Lighting. Ijpud&q 
Auto Mtcharic 

fldathine fEipp. Electric ’Welding 

(Jj, y-Ari i-l vhni- We-liUp£ 

Radio Medianic. Iljtcery Fir pi it 
M edia nlral, ArdiitectuE al Dniw-Lig 
Sift" Pii-nrln|j. Stiovi- Card WitciiLj; 
Wbadnw Dnetxin^ 

Corrim.ee: Li I Ate. Fitie Art 
1M.T JUsD ILr.Vimi sKAim^g 

Umpire J 1 L 1 .' 4-aJjip^ Tl' 

Brooldyn Enj^neering Iltstltule 
tOiMTaied by hpdlrr.l Y. M. C. fj) 
1I2S L^nJIcrd Avrnap, Bvooklj-'il 

Niv Ycrk Ciiy 


Electrical Engineering 


Trilrvlna fw men rf itb. 
kJIlio sod llmLled time. 
Cor-J-ba, «ta JOfeli'-drii I * 0C-UE14 
In Thwretln! ird Pi-ie- 
Ufit Elsetrleil En 
clTieori-.T JErluUInt- 
Tim r-L-jo-ely relslec 
sublEftc orf 3U»il»- 
jcjicLea and Uethsn- 
LcU &r*w|ei. Btu- 
.Iciirri eunstrurt mt- 
lon, InuUL olcLng, 



tp*t alerirletl mirnl-nerr. 
CrcTst detlgEHil to he «tu - 
ElcUril Ln an* etllapa ytar ty 

Films 111 II— .- Trim -*SH- r dj6la. 
THIRTY. SEVER 
YCAh S' successful 
ei pari ante ei j ufci. 

JnWi rmlit-Jin I ra lr ■ 

I r i: jo. minim un 

dm*. 

Ifeod- for 
fret eiJnEnp 


Bliss Electrical School 

121 7 AKGMA AVE., WA4H PUC TO N, 0. 0, 


aviation rp rr 

Information M? Mh Mid 


rn^fumr mm 

■i lr fiiaiB ■ MdJflMt 


imv and ridnn 9*r M 
rir.i ifffc abcuc Iks* i 


iam raur J>np iN 
lit ipHrlURkill 

, > «a*r- 


ll-i fLplallD 


%nm- +* fripri you m\ hom. durliip inn 41 h, ta liMf 
tv« l ■ ■ i H I *■* In cka AlrplM* Indulr^ 1 Um m «1 Ft** H pnu 

AMLHlCAN school of avi ation 

mt MleHIfl.n At* PE.pt, 1251 CHICAGO 



GOV’T 


tl500-lo 

’3600— 

YEARLY! 


For MEN— WOMEN 

Ase 18 to 55 

Oet am l.nele SiLm'u Pbj,toIL 
v, h.L‘re -Iri'i T, bnidl i*i pol tUs 1 , 
ed.ii. will ri-.iE fiCeet yfi'J. Dcnw 
(n-fjt'e m^lEdlT^ , pay every year and v,-h.-eji Bid, redire 
mi n Tir n --i. 1 in tlin. EinlATiev ef yfiur Lite, t^tfip werry- 
in* 1 — etlifiy life! Rck the pas-ilian you — il 
hctfiDBB ta you juuU Ml Itdicli M lb anyfinn elte. 
li you don't r<A It It'd yaur awn faull. Over HOT 
il: Irt'rYnt Li ndj nJ pnfiitiarj. -util si n .',ble. Ln iMf ii-.iri.idft 
w-nelf, locals or traveling, Fill -iJ'ilt cftiipcn belDw, 
ir.nil it todsy. SUid lull purtinulara tiDfEi'Lbur iritis hie 
lint, ijf fithnr pcaiticiois vriLI be Beht iri,mi?dl*tcly. 


:r pcail 
I fieri 


1,:>. M all i 
I r 4>. Ij-torer 
J(. F, D, Ourrlnr 
h|trr!il Ament 
Cur, toms InspMW.r 
r ley Mall Carrier 
JCcnt JnnNttlar 
P. f>. Off! 
FOflCfcrtt 
tjerrtrsl Cmti! 
Mnlian 


G 

□ 

s 

D 

D 

□ 

U 

□ 

B 


filMIKT INSTRUCTION 
St, Lfpain. Hli, 


Ruain-Tyjilrt 
IiniiileruEit !tli 
S tuimslrtisi 
A odder 
3ci,in.^!Verctnry 
I.:. S Tiritilf,r E-u-jreil 
ffca uJEeu r A'a r ri e r 
Wandiiuinc. 
tfhOle<l rAlhjfe 
Ffotmuler 

"Km 


tEAlL 44J, 


fesnd Tni., PRPP fiartEmlnm Jlmr To OUAlIfy (nr pod, 
[loriy marliaB "X M flahirlm, li vhd.!ill:i. oppurtuaHJiw, 
#H-- Alim, big Hit of duet poultk'i'tf. 

SAW! E- L, , . t r r , , 

AliLTHE^d! ,, . ...., r r r ... t> .‘-iri ■ 
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600,000 others 

you too can learn, music this easy AB.C. way / 



You learn quickly 
and easily at home 
— without a teacher. 



J UST imagine [ More than 
(4)0,000 delighted men and 
women have I< l . i riLi-:i E co J'i3;.i> r -l heir 
favorite instrumentE EhEs quick 
easy way. 

Six hundred thousand- — enough 
to put a six-piece orchestra Lit 
each t>( 100,000 cities and towns 
throughout the world E A nd every 
year fifty thousand mnre are join- 
ing our ranks—dearTung to play 
classics., ballads, and popular jivza 
— getting more fun and popular- 
ity out of fife than, they ever 

dreitmt praSibic, 

What jnore cartel u- 
BLve proof could you 
have of the amazing 
Eucccss of this rteiy 
modern method, per- 
fected by the If- S. 

Sclicvo! of Music? Arid 
what these thousands 
have done, you too 

can do. Doo'iL say to 
YOtlFself, '■‘iVu, 1 haren't 
any miinlcnJ filipljl.y, ] 

■ju- u.l i ' n ' t team On juny. 1 ' 

Tliit'a not true, Mauyaf 

UUP :!!■:■: L -HI LLf Shill I E.lli- 

dCHW nevet knew one node 
from anoLlitTbetoreoiti lie 
1 1 i-> wsfiilerJulEy stm^Ei- 
fied OQursi. — bail ilcvc-t 


tuirducd ait LlirC TU meal — had nmt even 
itrouaiL they ■could, pl.ty, AM | war in. 
mind you dO-li'L hawr lo be Imra wiLli 
fpcdfit talrrrt. A Love fit' uui-ii;- is all y.ju 
need, Well •: 1-j Liiu rent. 

Pdnt-and-Picttire Method 

Why, It's j ust like pl,n;i ng a evimr. Yoq 
can't ien wtuSnt. fur et'ery ssLey, from be- 
fiiniuiig to cod, Ja rlahi before your eyw 
In print and picturce. Slariine fmm LJu* 
find lesson, it's tu dear slid o&ay &a A. H. 
C, Flr^t you arc fcM ban Id -da a thing. 
Tbert a picture #Awnur vuu hov, T lien you 
do a i'lJIUBtlE and botr it, Wbnt could he 
ulmplrr? 

Most TI. S. Schnol of Mu ate aLudr nia 
team cwioe a* Taut — even three times ax 
Eaat — a® tliow who learned by the uld- 
I'lublorwel p-addiiiii mothnds. JiliL Lhiiikt 
MO Li-ilC-llvr. ^1^ .Ln^|:ir,|i 
hoars of tedious practice. 
No bonesa nse itcatei- Right 
from. the wry start yi>u 
play rcft'l ui (i«i sad 
iii.es by tubs. 

With the U. SL Sdtool 
method you Learn right 
j it your mrn liontd, In your 

efparo time. And CtV bo 

infi , i<pE3iBii, , e lou. No HKiC- 
tcr vviU h insdminrnL yuu 
cbnow-, the rust averages 
only a FeW cents a day. 

Don’t waste a day Lil 
filidElWL OJLt monr- about 
Lius ainaatoij course,. Sur- 
jjriju yulit ftiend:. You 
uHil :i !nj yourselF me ecu- 
lur nf adlfiffEnd flfyUlK} 
a.-'iifc tJiETD will hr many 
guoid Limes in yLurc IdT 


y-O-U., A Inuerician Cs aln^ra TiTljcciiiH; at 
any r^rty^-arsJ tniiBiu !¥ Hie beBL aort uF 
f nU i LainmejiL Id uFEer. Stmt now to 
■rojiry that |j4fl>alar£Ly and fan tl-.at yuu 
have been nuuLi>jj[- 

Free Brtflkk-t $.nd 

strafion Lesson 

3: you arc Ert (irwat about w.mrlnjj l* 
Join ibe cTi^'.v-fj of enilurtain^rs and be u. 
"bic hiv" at siiv party — iF you really tfu 
Want tfi play j imr favaritn msLnimrnt, to 
Jiccamu a iituisiciun wlunw wrvinu trill Ik 
in df-raand — fill out ond mail thf- oon- 
VCjiLEnl euaiMn &»h:nir far car Free lluu^- 
Ms tid Fi e* DeMILuTiBtfalibQ Leuniia, TliEw 
L'xplnio our nn>riderfuL metliod fnlly and 
SliuVf yuei haw caiDy and itizicXJy yuu can 
team to play si titHc expense. Thf 
llixiir-1 ini I fltyi frSI L r ,' n I all :i I'.-i lit tlip 
n ■!* :wi:r new ,4iifciin<3Fi-r fFugfr Canird, 
IriFJtr iilil riLlH HE 1 ,' Hiimdir, I wSn-31 Ii'. i rfi'il ■■ 

eiinh dt credit. U. S. SchnoL ef Mhaic, 
?] QjijcikLeiyL Eldj.. Myiv Vnyrt City, 

ei ■■■■■ liimi jbipi ■■■■■■ ■■■■■■ Hinmiir 

U. 3. ECU DOL OF MUfttC, 

71 (lEHJrv+wiflt (Lud^lnt, |y,E-M- V&rt City 

Ptenwr m-nd hie: T-'iii: r tc/i: I- '.ik M -'ile [.<■£- 

xons ui your Own IIuibc." with Enimd urUim 
by 111 . j 1 1 A Crane, Free Demos tern Ft in 
CnauiLanri piirtt;:ul ±n- ! ! yirac ■■:!:■ j: ^ijyjiielLL 
plan. 1 amin terrs ted In rhe £ eltewlni: cihj™:! 

[lave You 

Eiuti umcntF . . . . , 


am Cii,iiiiikiiiiiirEn.iiirriii:r--,i 


Allll I . _ . . . . . 


City 


PICK YOL'R 

instrument 

Fi*n* Violin 

tlrfAn C I j.ri net 

Utmlrf-I* Ftut, 

Curnrt Slh(ipIIO-n( 

T r-n m b-Dr* Harp 

Guilar 'C-rll? 

F J«iv-Rii i an S-Lcvl Guilir 
b: Si ru|inL| 

PEnm> r..>i d-jiuiii 

3t«LL«n ■nil G-rrnnan 
A ecu rdjfi-n 

¥*L0i ■ S p<^-<h Cul tuir« 

OrLHfH* b ii tfl T r«|'i 
FikraTHmjf □ rirl >Cninpciiltidi.n 
AMVr-jrbhiihlio l-lnH*# Cwiil rvl 
Rjinjici (iPI^Qlrvvn. 
5-Siritir wr Timw) 
Junion r Pi*.n.n Cnurai 


..Sube T . 
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10 Tear sal Shirt-Sleeve Practice In 

ELECTRICITY 



LfFHFTf LiRfjHf lEURf 1BH3T 

if < ¥ 

?WTK fidCITX HaHM ?ULTI11 
teTgir Seejiy Ti'^stt: SHranr 


The CroSt Library 

of Practical Electricity 


HEW 

EDITION 

Revised 

and 

Enlarge if 


T HIS U L r ir- e] nr trie* I Dp;r-, with □nlinufed 
'JiipojE uruCie* for die mnu wilt- It** 
fsdiusiLed hinu^lf iri c Ji*’: finer poinia i:f 
efcctriw] prutLicu. 

Fit VDtatKir toe * tk-pol' )ulf b“ >nr.w.'ilifi 
cleetrLcnl prirzlre- rnmpli-tt. ir.:linLlr^ Is-ldc nr«| 
oiiv life, wnrlc, ownra.! BEHZLnna, and the wbule 
Wjiii h]i| i>r rh* Cmft bfAks you 
tun Kquw rlerlrteltv be t ;- r- r t- 1 :■= no '■>■■ It hn<l put 
;.i: nriv IT ir. ling ini pq nirn'L pay, 


Standard Electrical Training 

Tire -TYolt LLLirurr Is n eonnilele rleetrleril clurjitnr. It In founded zwi 
mede#-— on wart :i:i ,r It : n? r ■ l 1 1 v donr. ]-_ la JamcbMl Crnzn eorcr 
‘■nil (trt Mini I >f ln>fJ-?WHilrr| forfth yi>U MW11. Written » 
that the beKLunercuneiBlIy uudrntnrd Lt. yet hu uuund, so LbnsouHh. 
(Lit It It the ilir.T .piijileot EU.IiOO lilchly paid cleetrLeni worker? anil 
eiurinrcn. Cto It lelid you The UilTiits itt need, eo kir-jw Rtaurt 
uniiih-. pencrDtnTB, nra-iEiEuzed, rnirir.'iiilaihir-. InnrfuTmcrs, clr- 

hiiMh - Airili !iiijj-:Ih tIIhI r i I >•. 1 1 1 ■ :ilj a, Him: a — i'IhiI.-Ii-.lI iitK-bllR-FV at 

every iy|»— wlrtnn ifor luhtuid powsr-^wlrJiuKil (Udsai&d hiuhtingii 
— EimlernTUi'Ri tad jnuiiLeLpril reipjIrerrirnlH — HluniLuntlvTi lb lt« 
ovary [bw — Efcrt- latest ind moat imiiraveil metbnds of IIkLiIdf — 
I.LMi id : , i > ' J lamp aftm*. rite. - how to iln a fobipli-te |ot>, Itoca csai- 
rreulnw It. to ephaJmllHh 

Mate an- rnlMt»Ke ti ■»"ie : I — tber-e *tp lilv loot! In e Icrlrlrlty re-idy Toe 1 
yon when yon 'it ready fur rbem. Thu iiuemIb u r n:en n bn- have the 
Cm It r.it-r.L.'y ynnw lliat i-n to a Lwfft. Tim Iihruw IiabK, nil * 
}'Ui;iv TRIAL IiAtSlfS, will pTuty: it to )-unr uwli -abwCuLu wbIIs- 

tlfELClD. 


3000 Pag««, 2100 Illustrations 

]n (h+BO vn lumaR Crsft tenelies foil elertrsnil (Hnctloe complete. lie 
tii'se-i a tut I "i qiifok, tuv slop* from niic r in plesL prlwiple* tn rbn 
eomplcc-n and pemionjIaLl 1 . 1 h- r :i r I-. 1 1 l of a prv-:ii (ySitfpL hi.iiIh ii Tlf 
Wll* yon *l> iI'ht Lit Inn Jrsrr-f-J in twenty jetrs tl uturt-nlBeva 
pc.ictfcr teitti i iiepr |io<Th* nt bis e^liow a r-r.i; car. A-irn an :nueh 
About hlcelrlel: v In sK rnomlif, — snarl nrprtlc*L liri'Ml ntiil tiiurjjr" 
sturr— (j U: ft-Tejh.L i.i;ft||.MMtj|y leuhn Hi ulfreLlujE uIuracLIor. 

NO MONEY DOWN 

SMALL MONTHLY PAYMENTS 

FIJI In Anil ihaIL me ((siiiHjn prpai-heil pfttl ne ‘nil3-*t ii:| 
you tbrciitlTe-urL u-rttOE'en yoluaiM fnrten duys' yr« 
I'AtLIil.PuELnli. W( thin 111 lllh TlhV J-nr * 1 L Ctrf: 
tlulMII. ViVil :ih-ILIiih TiO I Iimi— j.-imi jny 

□'ll III iiu unle“-i you deride to >,erp tte IhioJh. Tbrn 
Sl.r>aia ten itvs mill the- Unluico Dtthor*ta nr ii.lm 

:l linVfiCh.. 



FREE EXAMINATION COUPON 


ML^rtw-HlU Boot On., lot, Jl-tWonth a™., Kow York. 

BrpiJ qd hnr ]u dayn' tTt:-n ^TAnilruLThTTi tlie Cm ft IJTirsry of 
T'TM*Jt*l F3«(*i , lelty, If toidufartobr I send, you SLW In 
lfl I’nss nmil Si!. MO rnviitfcly 'uielI rbt apcelnl pr>K of t]’5.,'rfJ 
5s jjfiiil. ir ant wnnled, J win reiiim E?ni booknAf ynifr 
( To ffirtirj; fjoujpz iJbt,pnu>u iiv-frf jdoJivlp g^nl ytli lit aid tuUfT.j 


NtinC:. 

All'll UU 

OO S** r r r r mi t t r ■ ■ ■ n ■ t i ■■■■hi ■■■■■■ i ■ i ■ ■ i i i 

t’ENSIrlon 

Company., ,F. H. -1-J1 


Increase Your 

Earning Power 

Apply time arn.5 laboa'-H-vin^ kJnkn Vn your work. Your 
rfiifurriizy will *onji be rneugnued. and you, will be in Jann 
Cor udyau-reanent. 

I( Ydu do wolfk -of oil/ kind, pli«t-metoI 

wrirk, juiintlnfc. ctrpcutry, noto irpriiririii, fnrnTirit, -r-i in- 
crcCe work. pJupibiap, elrrCrioal -wurk, wHdir.s. biiildjbft, 
ieIhw wopkt nun null repalrlhi, k»:>l-rn*kinjt. poultry min- 
ing. imutnbry or lior.ie repair Trark., gc£ tbi* 


LIBRARY OF 6000 

time™* labor saving 

IDEAS for SHOPMEN 
axd HANDYMEN 

JUST PUBLISHED 

SHOP 
NOTES 



POPULAR 
MECHANICS 
SHOP NOTES 



for 

1931 

1 92 Pages 
464 Illustrations 
Price $ 0 c 

See partial list 

of 

contents below 


Imdiidlzv the- new IMHL Inue llluutrnted utiavc, there are 
OClW 13 YftLllEUHl In the -Slap ^Otvs LI.hr**y ,>J -fl.flW eAuily 
isnJtirst'jErf ehort cm to to crery-iJ^jf jobn. liere arr iuiL a few 
of tbe E-Jbjeeu tnJvm friiLii rh.- latent .bema. 


‘^ irb,Ll 


□ lie 


JiE.f .4 I’CLn’k* 3 l«..ily, 
f-lT PLUiI RL b|i 

UbLdii 

IWE J^.]rr fl«| M 

Bnch. fc-r II*- 

■cl*nk Hm T°irsc 

bit hib. llu-.e 
Wrcrxihi. llRilna 
C *i 1 -r Liv:- [s|, CuciTni 
efu 

ITmiip inailp 

^ ^ K " 31 ^ 

f u Ti n in . Dtito J'jlli 

LSiloi iJIih-. IIdy Lo 
1 mLiLI 

□ ricrilu. HuTij'-fl. -ii 

IXLLTntt 


^wVf fof Aruccre 
P^nir 

li^*kr fflr Guim ■■ t 
W-arJah-ap 

JL?'W ill.ir wll \ llr-^rj- 

-1 EaK f-|LLir. On 

Ib^JI, lllk^ 

Jasua La m,. Bnu 

Llb.F^li..T iflkld 

Ifebr. 'Y-rlib-ac- Toil 
*i’T. Wir. Ik liren 
[■AiiCrrn Jliumkuua 
avw SHuraban 
HKhiw i.'hlr-a. Vbj-ii i 
. >jn CklTi + l II>.n B r B 
Mtcbiui TiYu, Rn.a 
niJf r'rt-BiTJhJ rllli l>|V 
1 .' ; i ' I . I jImIiw 

MID hi Marhlnt Meda 
Iran ^liifn 

Enlp 


Ec-icrr Bjxra L r-ar Chy 

Dai 

u+--.ii.iL,.i n.iiii, 

IJiiibirrii LoJ 

El*.. TUiiiM, Qcsfllr* 

Boiler. Ypr.Kil. .Msda 
_ Iran K-'jftiu I ! (■ -1 
SJdarrUn rf 
tliiiHr Icy Jt-acu dtic-p 
*cd r_irt ikTiri 
l:r i In H I.j p 
If tci I - jr.iiiii. IZev ixi 
M i kb 

Uibcvif, IZemnidb 

W . 1 . r rl-iN To* HI.. ir/ 
ninr. 

■ ir-, dr» for 

■ * i ■ > - A i |- ■ i ! r 

•-• ■■‘J.r E 

T^-iii-lumb i br.b 
tS^cLabii Jin-ole r 


RA/sh. vislimii? enifS^liis ■Rp|in>TlmDl«fy *&M ortlclefl md dlW 
JUuHtrbUL>nd and line rdS or morr: At thi> ri*n?ir L'Hr-ii 

tot M ccttu ptr fliiifflr: vnfumG tbl® \lhr\ry U M, but far 

* liiiiiriKl iHirlncJ ■nr I* w|U .jiipjiljr ci,r 3-3 vcdi. when. oiiLmJ nt 
one time At tbr BiictLiJ reduced pJliH,- of uDly $ 4 , 110 . 


-Sy>fCML OFrER COUPON- 


POPULAR MECHANICS PRESS, 

111 E. Qntirb it.. FTg.ai PI, Clu«i», III. 

Send me, Ae per Jfuur n-relil olftr, the- follo-wiap: btn-hn. 1 will 
Mil' - iscfltrwi prize and jrc.ni: amoimt nf [hzauRe. My manry 
wlllba nifiis.lrt! |f I mm hHit kliihiii.hJ jCb«A wbut yya wg.ni !■ 
1*31 Ship Notes Mnt L.lh* HindhHt. bath far tit. 
C.ittpML* ihnp Hat** Library 111 Tnlr.S W.DD. 


E 


Ximy-. ; 

K-trret BDd. KO. : 

City 9 M< ..... . ...... . j 

f M I lie! ■■■■■■ ■ BifiMiP 
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NOW 

you can 
have the 

VOICE 

you want! 


100% Improvement 
Guaranteed ! 


JYo maiier how hopeless your case may seem — send for free Voice Rook. Discloses 
startling voice facts that may save you hundreds of dollars. Tells all about mar- 
velous new SILENT Method of Voice Training. Increases Range, Improves 
quality. Banish hu ski ness — hoarseness. 100 per cent improvement guaranteed — 
or money back. Mail coupon at once for free book— -the greatest voice book 
ever written — sent FREE with no * ' 

obligation I \ 


Marl Coupon for Free Voice Book 


No matter hour hopeless your 
case may seem “** send at 
once for FREE Voice Book. 
Mail Coupon NotvJ 


Pcrlctt Ve-le# ImtltB tc, Dept. t)-u 
lt» SwirildC A««n CUt«S« 

E'Il LJ'J M£ d Tfifl FKtiE i T -d WltlWIlt qM-intblli Ffrrfr FnriphEln.fBr r i 

iihw buulc, " Fhf hIcili Ycmc Culture-." 1 bnva cber-fcrd lafejnt Ln 
whtflh- I nm. meat lc.-!araHL-rii. 

C Sl r iiifc V'or'c-f □ iVnptntr □ C Sptakinp 

j\ = md rmfFlPTT--- - ----- ........ .... »«>■■■■■■ 


Perf ect Voice Institute 


A hi-r 


Dept. Il-fl iqlt Sniuydde Arc., Chicago 


CScy 


,,, Si oJ* 




n 
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Money Back When You Finish if Hot Satisfied 


$*1 Masonic Xmas Gifts 


1 


[ Uiftlul and attractive- pmtnlf 1 
any man Mould be clad to IMdln J 


The bwt vbJuc you 
ijv-rir jiw (or the 
kiL u n ey , Genuine 

Lr&tln-r, r-rHrd n^i', £"l'-l 
■?i ifiif-m, tnhold fteardn, 
a Lb a L'lirSi p-ft-sk^t 
MASONIC EMBLEM 
STAMPED IN HOLD 
FREE, N LITDU and. OcIll T 
6iAEiip-Jr>£ 55 Wiou IH)T line. 

5 '.vLudo'-ve , . fl .00 

fl windows , . . . £ 3 .M 

33 iHadu". - * . . . SJ.OO 


A NOVEL 


MASONIC CHARM 

A nancl myitorlnua writer. eborm of hvftVjr 
nlruHTj 2-iild- E1h$uti ihe KijiiAni- nr.il (Jcan- 
ruii»< *6.111 n'¥o](«ri. Something: dlflt-H-nt. 
ratted la an actre.rili'e Iras. 

ffiiffuiLS fe.iibil.-i-'.iH i,f hi tii nr 1 eITli. 

SOLID COLD PINS, $L 00 

JlML Etrfi Will Sift*. 1 -ftlOH BUrld, A l*Hl.ln« 

rt mem bran w> nvl Ha HepmlHM pnvnt. 

1 joj.il tuM; — M lvidIc, Uhap-ter. 3 ±nil 
liiK ri*. HhrJIiC-, finjLEii. 

IfnniK JacJk it Mat -V j . J c"x ftf ci 
Send for Catalogue 
EetihE-tbed MSS 

Redding Mafconic Supply Co. * 

2 W Flf tk Aveu. J 3 wpH-.pj.M- N«w YnA J 

'FawviIi Matginif" MR MR W E dB fc ff 


ClU H < 


High School 
Course in 
2 Years. 


This simpJified, complete High School 
Course, specially prepared for home study 
by- Le a-dinfl jr rrifrpson, meets all reti'j it entente foren- 
tr-ancc to cgUcjh. biiiinesa, and kadi he prefessinem. 

St Over ZKi noted Eniinieera.Bd^neaa 
4U Utner Men. nod Ediieaiora helped prn- 
<m ' pare the epMislinairpriipn which 

I jfi [1 1 S ES t™ need igr »uc£eatL No matter 
what-yaicr IneJinaliona may be. 
■L youcanttiope £□ succe«twLth- 

gph gperialixed trainm^L Let ns gi v« you 
the practical training you n»d, 

American School 
DmnlAn. nndd-Kch 9ti 
■ Dt«- H-U7, Cbkn-ir, 


A merit en School, Dept.. HrMj 
Send mil full htpruatinn an 
pill hr In jnavJn eucccci In that 
,.. Architect 

ftulidi ii'j Contractar 

Autamacl Ip EhqI nu:r 

Olvll Engineer 

.... Structural En-:!rmf 
... But I nan manaace- 
....A P. A. A Auth Let 
....HcaKkKptr 

Blame 


Drurel Are, and E4H,h St., OTil r.i-iii 
the subject thstted end haw jc u 
line, 

E lact'IcPl TnalTiMr 

... Cnneral Ed uiwtafl 


Mach^S hop PraetlW 

... UpcfiinlcHl EnalhDH 


Bitty ErnMwr 

, DrjjTilriHi'i DUlQIKf 
.M Igh. Schcc i flf iil-iiiit* 

. i . ■ . i 1 1 mi -^Pi iri. iri.i 


and Nn. 




Play all the lirtxmt 
irrtf -a? the //awailaru da! 

13 ci vc good tl n n-H aplenty t 

Native Hawaiian 

(Xpert directs yen 

Ynu rh instwctlon m- 

wttea lit a marM' ramoua ptawt 
and teicier, Fnor. tl'olccr 
Kalaanptu. He quietly h-vi-nln 
tn yen the nccrccn or th.lu tan- 

f ina l Irifi JaitniniGiit- 


Win loin — 
IrLeAd'. — for- 
tunel Piny the 

Muicaikn 
G cr i tvri 

Learn at home 
In (pare time 

Study tn nparft time at bomn. 
Even It ytnii (iom't Htidw a natn 

4UV niMJiAd la »> aiiitptie. plain 
iiti'L viwy. »'cj beitln a pi^cO v«nr 

zirMi If- In Ji.tlt ail baiir you. 
«B J>1*T Jtl 


OnX r 4Jtf[>t loo* 

to li ?,m. TiiuDyuj 
pdd plAy-ftijy m-jftlc 
— IHirillllHT NlftJttL 

elitt»fcftL Ald-tliap 
TDelPilLca. -n.n t.LvB 
Hn^aUftu site — i'-it 
tftnl Jkxs, V ou'LL 
tt-vnr bn InDHnnnn 
ft ft nr y<m |cun (faq 
[iF.T-F.iinn u altar. 


Cempleli 
C anri4 

63 Il'w.liH. T-rcihijILi! 
omitted. I'ktvtea 
Ex fi lad a every ort 
Vr. I f.rt' !bre to 
Inm — irt j,t wo eno 
ito for oLhera »e 
ein do for ynu. 
tJ\-rr al.LHJO picO" 
ecfflfU-J ntiidmlA- 


Payuyeupliy 

ViL ninth Ll cftirp 
tnrvq-j. atari Pl« 
uonll Cra. pnymerit 
— theft pay -while 
feimlpK- rtsflij Italy 
lew bum prr Iftwju. 
Toil only pay tbs 
tart at LninruEtlaq. 
- we fuTnHii every-* 
tbbig. 


S3 HAWAIIAN GUITAR 

GIVEN* 

— with nr itirine Mtrl prain Faftritmt C™ 
p3nt4 playnbg o-.itUn. FnUable leljule 
(13 to iiO J-ji b. aLtniLar iiutrumvct. 

OUtflt wJtbput. thft Hb (5 FahriJfokL Cote, 
trhiiA ui':-ii.: In valued, at S3.3D, 

TENOR BANJO 

Tbft SflllW tlic»M(E]| Inanifttlno an tha 
Tccor Hftnjn. Vlnlla, 'llptft. VcLor 
Gidtftr, llUnlete, l^tnja I.'Ii'jIeJp — 

Ml kiwiwii IpHnaMb WCliOlOF 
Hull tulurmlvtluuj 

first Hawaii ak 

CONSERVATORY i*f MUSIC, Inc. 

V* PI™-..P'»T»FFTF'h HHl. 

- ' , +#*. Hfif Trrl. 


fterh 


A , ji .mil v a (Wsw.^.rrMrtl L'FiJ.r 
J.F JJLF .’ r V.l -Cv.-J V-.'W Ji.l 

>Lnkitnr K"4lrb.lE]»£J|Ddr L-z until 

Send TtaLr Cot)f»fl for Liberal Offer I 

FIRST HAWAIIAN CONSERVATOkY OF MVSICr lilt, 

*iv n«r r tobwninni Bim., miiLfUA** Y«m, nr. 

Ijijimv toiill lull lr.ro m: .it Inn abnm your oj-L-j-hjii KnmUft4 
Guitar Ututita. I OEft zn.it (zbIUcd to e orol L iml tos ■ vr-nat to. 

Him — 

AdlUeKi 


CitP- 


_BUte 
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Major Rockwell 

Famous War Flyer 

Who Will Teach You 


Train you at Home 

LEARN TO 

§00 fo 400 aJiontfi 


Maj-:>r Uijrk wnll I* a fa- 
il li ii i h W orlis w 'ar S yen, 
decorated Tritlitki' ■ '.winU 
ri( 1 1 '■ i l-. i r LLii r]ii L Wnr 
Cro?a. Hois non' duiijl- 
injr ilmsetf Pi Igar-hing 
visit : .id , and h.r will train 
yau fnT a position in Lids 
great new ill' I ilMtr V rady 
:l Veteran WiktUI Win 
!’ I y is r a ;i n t r n i :i y o i 
I'n.ly Miljul iLi'i-kmi M a 
guidance your future' in 
Airiafcku i j 


I offer you this eeusy, quick way to get into Aviation, There is a need for 
trained men, and tltLi: ia your opportunity to enter this- untTowded, fewinAtLOg 
fieltl ■vvillt n bright future. 


Jn a Few Short Months 

Just devote about iml houi ii day to my Honan 
fcitudy CiJiiTW, and in a lew ihert nianfltE 
you can master the principles of Ground 
Twining, whith are neteiiary beloire you 


tJktf your plm In any Inti nth pr Ailtlion. 

In a few short months I ■will jj.ivo you jiiru-t 
.v,'i:itL:iii trainipK and pre-par* you fru cine iyf the 
hettrr pay jpbj- o;iea to men thoroughly 
trained La Aviation, 


No Advance Education Necessary or Experience Needed 


AIRPLANE 

GIVEN! 

I'm going to offer 
you an Airplane. 
Kush coupon for f«tf 
particulars on hoiv 
yon may gpt this 
airplane delivered 
to your home-. 


iitilr to- grO-sp cvety fundamental piEneiplfi of 
Avlntinn jprvund work arid y n:i wt 1 1 I.h? wull iin the 
jhuL Ui iL'iil iiy Fw mi ianportaut a viatLnnjeh, 1 hat 
wJLI Later on I end. into a j ot> payi ng S'-HSfJ i ■: i J-tv H :■ n 

iriontti, My H-ome Study C™r» wiLLjtivojoc.UL 

the nomswry Co pahatbe govern mem 'a 

irrltrenetr.nl iirit'iiiigfur-'imrlia'ilci' orpll-A-Zdeeiisni. 


Yon don’t nrcrE to have n high nnh.no! nr collnpe 
.fdiieaperi tfl- HlAsUt injf C&urte. You do DSt 
need tn- knowr nay thing ahmit airpln’inp, 
fcnechiiuira-. My humc nonTw iq thn>t- 
occ/i and enmpletc. 15 vir*y(Wrig is m> rh .Lr!iy 
explained, adta rnsy-to-tindcnstanrl test rvnd 
picture, Lhfl-t in n fet* abort tuODtba you vnil I Ifft 

You Learn Principles of Aviation at Home 
Then Choose Any One of 40 Ground Jobs, 
My Home Study Course All You Need 

Whnn you, have comjiSrlnd tbn ground training I will urrangn for yini to 
tnJcn your flying in.-itnarttna-i nt .any ii .■ nrmri airport m-nr vuilt home at 
special reduced rh-Uft Of, if y<nj v, ant. yon e*q coni* lujre to Dayton nod 
get training nt n iln-r-. v- i'l" equipped fiirjiort. So [natter vrJicfe yOuJtnrn to ILy 
j'-TiD iTni qunlhfy fi>r n piLnt'a liraiua and il high, pay Itydog job ia pytsnpcer 
ILhkh, jqbLL uurvauv, *tnJ titbet hnphPtaat lyrnnrfnwi fit flyiag, 


Only Trained Men Can Quality in Aviation 

Tlw tat nttunoy in Arintlon dw* not gp to the n .-irion or 
spjirantLrr. Only TILtlNE-D mrn nan ccnim rid tlio liudi 
-HuHfJes. Uni ploy orn nrii nln.il V-\ pay bVft mtHicy lor inrin wlia 
fcrio-ft- Aviation — liuiLiLcri. mccha-nicj, Bcrvi-re and tnainte- 
bAttM m«u, and Sven. L*t inn prepare you Fnr nr* oi thn 
iiL&riy high nnlruLc-n. A via ti an jolwi ppao to the traiaqd p;aa. 
E vitt p-rapfLYi 1 yeuthtakn your pSnrc-iiithi' hioat I asfniritmg, 
fitl r-^1 growing Lmiiulry ip tha world, llurii tills coup™ 
to me for a copy oE niy Enmyna Erac- bouk. 

MONEY BACK AGREEMENT 

I am so aura tli:ir. ymi nnn team Aviation with my SirLp and 
step into n good AvLstipn job rhut IF you iitc nui uatiulRd 
when yntl Finve iiiikhml my eoutfle, I Osnsn tfl yoturn evpry 
penny of ymir taitina ■ 

MAJOR ROB'T L. ROCKWELL 


Employmenl 

After j uii grailu- 
lUiiHsrul-you Id 
g«-tL3Di; il Jtih 
wJthnut any coat 
r ii y nn. It I K ■■ 4. 
njiyrr the itcmum] 
t it tnland rin-ii iq 
(p'-nUT t Mum r.n 
dimply A pin™ 
Li really lor ynut 



Dsih M ,1. Deytnn. Ohln 

near MnJur;— rli'iu-i- xi-rnl me rREE and wltlrtiit ehHartlten * 
enay or ynur !dqiuca hook, ua AvlnUnH; ni*ii yomr tuition amt 

link! Iln, j .JlVr. 


THE DAYTON SCHOOL 


Pesk FW -1 


OF AVUTJON 

DAYTQH, OH Id 


FnhnG . 
Addrm 
Tewn . . 


Ntaw 


Apr. . 
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WHY NOT GRASP SUCCESS 


Study radio in your 



spare time at liome 


/tiiij FuJ-tp 
rJniArJilr ^rl jirjl 
kirswl Ji’n iisn'i iJ|.! i 
re nn 1 Jirninire^. . P 
re naif ff+ m l ii .■■nm- 
jabti>. 


ARE you satisfied with tie poaitEpn you now hold? 
-l 1 .Dq you foal (hut ynu p TQ worth more money? Are 
you plowwt With y onraeLf , your work, your as? solat™ TTT 
And your future? What doca next year hold Tut you . . _ 
And the year After Lhat? 

Are you content to merely plod along through the beat 
yesra of your life . , .or do you want to get into far 
pleasanter ■work . . . meet more bktMM&tg people T , , 
and get a well paid position T 

The Ambition* Tuan tics hia future to an induatry that's 
developing rapidly. . i that's going up □thI Itpl four Ufa 
lion before you . . . wilt Lt be a Losing triune or a uroiiL- 
aiile n/fventijreT r T . WELL you GROW with. & GROWING 
MJSlN'ESiS or wi ll you waste your l ife wid opportunities 
in an iiuiuaLry that k already fighting a leaing battle. 

If you are look Eng for a HEAL opportunity . ... Lf you want 
ti» make the ninnt of your LLfn . , , to grasp the rue crus 
Lhjit lihiiiild he yrnin, ffccic we rvy Jiiuliiy.’* 

Everyone kitvws that Radio is the isatest growing In- 
dustry in the world today . . , countless opjf&nunitied ary 
wai ting formen who havo ttietreLpinga™! ability to grasp 
them. Where have you heard of any business that has de- 
veloped as fast »s this? Radio meeds mem and 

needs them NOWJ ThtnA of t/w future- Jtodie ojf ora you. 1 

T ou can easily obtain the training you meed tmder the ds- 
ttfetion of RCA Institute a, n dEvLslfm of Radio fkvrp or- 
ation of America, which thoroughly Lnii:is men in every 
branch of radio and. aLsd assists Ljicj:l In obtaining Em- 
pLoyti-sut. You leant radio by Actual experience on the 
very latest types of radio equipment. Vou [study under 
the direction of nationally known experts. You can Eeam 
nil about radio servicing and aellLng, shi p operating, chore 
EfcstioTi operating, radio telephony and telegraphy, ami 
ftlrpLimc radio equipment , . , A I SO instruction in Round 
motion picture installation, main ten unce- aaiE repair! 

Study at jTanie In Four Spare Time 

The RCA Institutes complete liome Laboratory Train- 
ing C-nurse give? you all yon need to know about radio. 
The Seasons are of absorbing interest,., , easy to Jeam. 
You rapidly progress, step hy slap . . , Euid you rrreivis 
ntisolu Lely IrsS the cam pi etc lECA Institutes Iaihora- 
toiy Equipment, & modern outlay of apparatus furnished 
to every student, , , enabling you to easily salve radio 
problems, This k the way for you to at quire, hi year 
spare time, the semracncLsl knowledge and ability that 

coju mauds good pay. 



ECA INFrerroTES, i«. r tiret. MM 

7$ Vincis £i. r M« w Jozt r M. V. 

Ciniltnio: Firm rend me year tltf rimi et- 

l lr -k r- ' W»k Vbkft WIlS j.Lh,-u[ Elm tsutf L:;'(K>r 
turMI-t-l En 3 i ii il i -ej nn<l nlinnt yir.ir Inmn-aw 

UbueiiiurT-cHi'thad -of rwiin tn^rDctton «.t home. 


,Watf fflif COIA 
port j\fJIFw. 


ffwftf! Training Ccan$ 

By A merica's oldest and foremost 
Radio training 

This home training course anil free labiiTAlory cqniprarmt 
i? bached by mare than 20 y ears' experience. A signed 
agreement by RCA Institutes assures you of absolute 
ratiafaetiou P , . furthermore, (f after taking this course 
you are not natisfled in every way, your fuoney wall 
promptly be returned to yotL 


SsJmi .. 
AlllIrvK 


Uwnre-^. 


.vt-rirf Alt the 
road la Awc- 
ceat in rvdi** 
TODAY* 


Wtitui this free book 

Everything ywj want tcv know about Radio , . , DefterihaH 
in detail the home ttnining that has plaenl thou/mu::; of 
men in gKKHl paying ponLtinnn. Ferty fascinating pages, 
of pictures and text, all a built Radio. 



POPULAR MECHANICS ADVERTISING SECTION - 


HEAD HOW YOU CAN DO IT 

Study radio in the finest 




equipped school in America 


fin Ir Iruinin f* COUTiO 

tpomorod by Radio Corporation - «/ ^nwriefi 


In order to make it easy for you to study ra/SirO RCA 
Iortito-t^s tiaa opened sis comptately equipped shoots 
J h ro ug -h out tbe country F11 nt New York, Chicago, llos-ton, 
Baltimore, I’hLIadelphiu and N awurk , M . J . Finch of fcbnsn 
aix :;eh<iuh; has LIll- very JsikL Word in radio equipment. 
They all nfFer exactly LJll * l name training in day ar r re- 
ining classes-. , , you study uiular the personal d ire ell on o£ 
ECA experts. In this way yon team at the very heart of 
radio iteelfj because you atudy under tko dire/: I Lou of 
ftCA...the great corporation that set* thn Mtundaidufor 
the entire radio industry, The very progress -of radio is 
measured by tbe adi UrveiiHmts of the famous eagldeeis 

in the great research. Wborstorita uf LliO Radio Corpor- 
ation America, 


Fr™ jp-tenniiiwT- 
rial is ai nJuif fJb*i 
prwparxi yn* far 

lU'V'M in radio 


Graduate i of these schtKiis IK fhotOUgmy posted lfl *31 the 
TEiy latest development, the ncwHt inventions and 

greatest discoveries in 
radio. because Ihcv 


BOtm OF HANACEHK UF 
BCA nSTITLTIS, Inc. 

Tbe niBfH -of ibnmr Difn irr Ictunrn 
ibni u^IliiuI tbfl w-urtdL ■ * llic £gr«£l • 
HE uunj-TH in r«dS&. Hell? eipioH- 
f’-fl efi will ppidc jou iu jvu? 
IruLnia^. 

Odraun of Uh= 

G-FJMOEA L James (L HaJLBORD 

i llixixrnn n n T tbr Uofefd 

IEhJLu- L^ejivDfeUvii off iApTicrir-n 


Htudy in the flueaC 
equipped BC-tOOlS Lb 
America, That's what 
RCA Institutes, does 

for yon , , , that's the 
kind of training yon 
want. , , . the pracLical, 
the rough koowle-dgci 
that you ueed for flUC- 
MBa Jcl radi*. 


FrrFiJrnE 

Rt.lJUtJ'H L_ UU.NCAK 


Vfce-Prrli4tnt 
F t a, BRISTOW 


WI 1 J.IAK[ IdJlUtN 

V Lr ir - 3 p nr 3 i ■ I -r ■ ■ I iu>t 

CtBcni Couaf /1 
RidEo Ccrperstkie -ul X™ 


W. A. WDfTEKBOTTOM 

VirE-l'jTpUkat 

JNC* H ,,u.iLl#iiJ,vru. Inj-. 


Opfinruinitir-A for Trained Men 


Graduates- frequently obtain positions shortly after 
graduation Every graduate receives thethormig-h train- 
ing that gives Is mi the knowledge and Ibe Confidence to 
hold a good paying position.. 


tfxi me in idjfJuy . T , .See /eryon rselfl 


Step ir.:o the nearest school an:L then you will know w hy 
it is Chat thousands of men have acquired 
tho training that has enabled them to 
occupy well paid positions in radio, Meet 
the bus true Lora, talk La the students, l:i- 
Oxnlue tbe equipment . + . convince your- 
self . . F scc vyuuL radio can ulFcr you, and 
wbnt ItCIA Institutes cun 1>0 for you. 
We will he glad Lo meet veil - , . glad to 
explain every thing-. . . to Shew you every- 
thing... without- tb« slightest obligation 
On your part! Corns in today and get a 
cepy of OUT free book r or send far it by 
mail, Srs 1 - what our Course has dune fut 

others arid what- it tan to for you I 


CHARLES J. PaNTOLL 

lkc-lYrt Ldtol 


Send this coupon to the school ttunt tombenlent far you fo ttUend 


lEsdEi>ais' , lee Corp^rslE^n 

cf Amiri rj 

C£OHCE S. EE 90VAL 

In-jiurEr. I[uJlii C'jl ji'l'T A iJ'r II 

of AmerJ^s 
E. A. Nll^nLAH 

PmHlfULti. Fr Aa ^EicfaOJUp ln<r 

A.Fr RFflEJl 
Y J p p- lb * h Ld it n L 
R(!A l K hnliqiliiMie r Jon 

CIlAJtLES DORIS 

Cpnr.nL FegllitfeT 
bnlin MD.L ileMdcsdlng H :nmips ny 


RCA INSTITUTES, INC 


(if (flpiwJp™ rf Rvdiv £r«puv«rii»ii of Antrim) 


liCA LbiCliuicif 1st., operates rtilAmi 

M-lniL;.|B r pi vin-s Jn / Alltl evrnLllfi elilP.miim 

EnilrUcdOii Eu [lie fr.U(iwlng vlllm, 7tEn.il Uir. 
rnn|HiD In in' till At the IlSltilH PP*I cun- 
vntiiml Eu> jitiui 

£22 North Rsok Drive, ni 5 napi, 1 Jl_ 

75 Virlrl htrirpE, New YiHhL 
PI'J 'J- EWivIhLoh SlmrA, llnliUl 
1211 Cbr.tnnE Street, PhiildrEplil> 
SfiOBnwJ SEherl). Newprk, pi, J, 

12 IS Nr Utcrlsatiln-i-L, ] 3 n ![Lnuirc 


I 


RCA JiitdLatUr Ik. 

DcpE- HP-1, 

I'knrc rend me entnlee errlg- 
n nti n ir rrrar ruslilubt h r 1. 1 iu 
CeJutrcKos) Imdrnrtsm. 


Nuliie- 


AiUnitBr*— 



OmJCHiCoU. 




POPULAR MECHANICS ADVERTISING SECTION 



There’s the Man Who’s 
Holding You Down 

■ !j ! Thera 1 * Iht mui! You. ice- bid every 
time you Loolt in the mi i rnr. Hi* nano isn't 
Grown or Smith in- Jones but Y-O-LL He's yonT 
real bora, Eie’s (be man who decides whether 
ynur salary 'will be -1-3 -5 a Week or f t 00 or £150. 

Lr rOtf want to nhftfid Ihem't jw&t &tsr& way lu do li— 
train yourse-lE l a do Ebr day's work bvLLer thin any other in in 
In the o:lice. Ability it hound Ur cmmL'. Yuur employee will 
be £lud to p*y you more money If you show hlrn you Awn It. 

A horn -f--r.il i rly enurse with the In term at ion n.1 Cor-resjKtori-rriC’C: 
5r brants will jrrejjare YUU tor the position yra wint is the 
work ytm like best. All li 1*k« si flit htrtit A day Si (lie spate 
(inis that ii.y.v per* to v.iicc. 

At least lind out haw by mark irq ami mailing lie- enupem 

lliat baa moflnl 1h<t I>kw«ii Failure flhJ Suoctaa to 

ms many ether men. It doesn't nbliyilr: you In nr.y w.iy to All 
Id this ciKi'ori, wl it may bu Lk-r nirmi o[ lIiu:.i;L' 1|; your 
eotlrt life. Ito—lt — ji0fc., r 

tYritr for free Booklet 


HUERJUATICNAL C Itfl ft L 3 P 0 k 0 1 N 0 L SCHOOLS 

,J U'. k r" L'n-irmiiil L ' 1 1 : s sr i -tp" 1 
E=v GSU-G, Scranlc-n, Penn*, 

Wfibn.it rot or iiMIntUM, r tease J.m3 roi h mpv n( wyr ln^. 
let. “WIm Wins- and WUr, 1 ' acid full p.iK>cu:iri about iu juh : «t 


Ae/:re utoili I hivp luart.ut X; 


TEClimOAL AND 

AreTiBGet 

AreliLleelurr.l limb pram 
2lnlt.ll In' EsLlsuttni 

Wl.hL Mlllv,-:r!,.„ l ; 

Uontroctor and LI jlhk-r 
tkiuoturi] D-riJtuiiixi 
ItlT-J-l Hill EiirJmihf 
E tMLrLc tVtrLnr 
E'.-i:il.-.il EngLn-top 
tlntrlE Llnhllmr 
Weldinrr. Ul'.;n It: ami fl u 
tL-'a-.ll ;j.: ,-M:n|i 1 it urprrl-ril -1 
Tiltwnr-h K*irb«BH 
Telfrtnha Vi-'ech 
bl ■ rl . i li - rail 'Ftn.irlnefT 

Hrchiri:*! liraFLiman 

tHiehtolcc. □ TVail umber 

i'l.Ll.-ru aiiknr 

3'lneMier O ItniniJth 

2!iIiL’.j Enotm^r 

lfrUIxe ■.ml tm liiJLnr FnmMn 
. -UnxIlnnLnea LI IJLtiol EarLnea L 
.ArJutWa fcjiuJnijj 


INDUSTRIAL COURSES 

AuUiniulilie yii-clii-nle 
■'to m li Inf □ Stum Ttlllnf 

EtJdnf □ VciU.bCLjii 
fllm.L UnLil llhil-r 
Shf m IhncLncer 
riieihi hJ I •--- l i lr Eejiiuwr 
(Hill EimtiiFtr 

I fiunniis irii nn'i Hi-piilnu 
ILetrlpentlnn 
lit. EL IrtwmitltnsB 
2L. IL H-eetC.ui I'uri atari 


jB. R- 31-rl'U. ■ ami lEijUilLnc remain 
Air llnlfi Q TriJa -Otifetlcifl 

1 1 1 Z v . -TIT EbfLt'rrlllg 
L7hi'i:.i ■ ’ -y □ I'harmiey 

Cm] ilmlnr Eihi lno-jr 

bxefpbttGn. u ElnI'r-nakiT 

'AnUEf 0^1 n*«T m l?uuL 
C.jtlnn Mir-jf-jcsurtne 
iW-sAlbh M:u:--fui_tur Imh 
AK rlrull-iire OyruLI UTyinCni 
I'nUItry Paixunr □ 

IL- rls.j JJncLrij.ir 


BLjntWESS TRAIN INC CDUqSEB 


P'. ■ I - r . r :■ : : MbfUf-EliitS 1 . 
tHtlre Jlin*gr=enL 
liiJuitrlbL t.txnizemtm 
i'uimmtL Mjl::n!il:uni 
TtalSn ManaKmiwnt 
Aeonuntamy n i Aiiuuntint 
C.. Et Aeeuuriuat 
Elinkkeiiilu 

tierrdnrlaL vAirfe 
Rexintih □ J-Trenrh 
EAliuiLj£rhLp | , .t.Ucrtti-iii] . J LmmiIji r Ijmlnf 


USiuilnera CwrwTAnt'nr* 
nia-lli'ilii:; Hhrm< Cai-ib □ Rlnr-f 
pSIerinrrisihy and I'mim 
L J <7m do p 1 01 o romnii/Tetit 
ncirlt Service fl CiTjUr 
til UL LI WIT M.'iLI Cleric 
i C :ji!u ililiLFjL R-jtilodJ 
[ IILkIi Jtrhint SolijwM 
I lUrdlere E'reM-atPiT 
| JltlujcratLni Li CiftMnliis 


b'eme,.-... 


..Ace , 


AJ.Jc .,-51 

cat#......—-,., 

0:-eui,riLI-ai 


Slflte 




If AtHj r r> i ■ 1. 1 -lii C-iMflifa. ttni f Adi ec-tMit fe fie Ihrfrriur''-SH']P r.y» 
rp*J*ilnlL7iAs AiAdila. C'laWiun. Ai.m i.l-L ATialre^, Cj.vjJu 



|carn\vi4TI€N 

WHERE LINDBERChL^TARTED! 


r HI rn, npunrtonltleB )i at'L*- 
lluu are untlmlted. Alrptru, 
tec tnrlM aqiL crflsmpor ration euntLianl-rs: 
n-iiMi h±VH well irtMuiJ lAlvtefllid iiieehsn- 
le«1 I eudlc^ ill - - 1 riir.<|»rc eunpinlm pay na an«ufit 
□ I 1CSO per rrniiicb Car nUnen. LTl-i'.Vrritiii-iii ||-i-ii«-i| 
maebnlfH an- to Rih.hJ desiruiil, hut flnrt. you muat 
be ueciperty LraJaed. 

Thr-i Sehnwr I ■ Gffvfrnrrvrnt AsB™s*d. We 

tnfii you llir lireoarel or-rltaDle or rafut. r T rrfl,KiQ 
w«rUt r:f hijii|i1lra.«. And MitaJlUrwrit. SttCuVlu nlriHirt. 
Ct'iiin«:|-(ii with l»mi.' aircrntt faclory. [.earn rlnbt 
here urhere l.toitberph laaremd. EtAiraabbli': Tull Inn. 
Parc Time Kajpluyment H>Hfl Her dvCfllW 

bHSfly. Cui-p-ti iw JOlif Mtoi. 

LINCOLN AIRPLANE 1 FLVINQ SCHOOL 

TDS Aim jilt Btdo. U n=*l n, H«bf , 



f . OPPORTUNITIES IISI 

%9HHD 

r Ccmditkibs pj i n t to an ur.uaufll i 
demand tea tnuond traffics man, by . JE \ Jr 
tyflri5.jiort;jliul5 conipui: ies acid industrial 
urKamaa CLiinA. M«n with nclfntlrir crnfltn 
tralniltf- efTrct bis savuiEa fui tbt-ir fliins — 
caoimand hlj Bhfh.-I&a, 

Three Datrnlt Firms Puy Their Trifflc 
Maniferl Dnr 12Cl t M0a Ynr 

Prupa-- nt hAipe in your ap«to tlrae, utidar 
nisrvrvinioR. of LrcifP.n rj-pi’jLi. lajweaat; r.arry 
tunr.i. ■'I Would boL take S50.05Q for my 

ltpj(iwlAdpniEtra.ffleniaiLaiif-irinnt, l 'writ(wH r 

U. SlifElur.Tni il’u- MwMiicr, M-nriou Sli'iirei -SkiivuL PbPPI 
<3b„ MnrLflD, Ohio. Snud nuw for IH-pago book — rllCLi I 
LiSillt ErtiiHlin Unbunlly, P*pt. m-T Chkj|» I 

KEK PLUMBERS 

Old atyleptumbeie are fadiaR like the bjwaefladtJR’f 
□-l- h dtm.mdi raodefr- rlwmbmf and E>hiU«u 

Teamed Mactoni* H> Ao-it llalimllrd. ewiit arowiDg 
field. Makp ISP t* iSuO a, week w Mart am ahep. We tr.aa 
l« qiatk. leam in Stoll WEEKS to dp anjf jaIs with 
■ jc. i LI And Kwaipp- Nfifcdl no prtvioTii- -n;prricnet- Strict I j* 

Lidi n & ■ jittm i Qppnri'Haity Ica-Dcki. Ifrr« |%i 1 *d Jf 

— inmiijitf ulTpr—l™ luiiian. Wflrid ft gfPHit ftcboal. 

Wrlta 

UNIVERSAL PLUHBlNCa SCHOOL . 

ilSVTlWf AvBx KmiijiCI^, Wfl. 



New Way to Improve YOUR 

English 


A cnmnncHt, or etTerl be • 

Eoflflih jL'-r-i y-uu aiLileit 

ILI.I'I AlLLftflHl «cnr Eh -1 iw n;i- 

lHirilldkHU. 1 ‘ri'ir tlllELI-'la EiMr.iliriiH, yfrt) 
mum thin you n. 7 ir rraltte. Toil cm Inb 
bJm E.jlbt BirrwLii^bdyi IM-S *e 

]r PH 


pinrrli(| 'iwtil 


*.'■ tnc in hhrriiiiB I It/ 


I h iff * h Ff *T b ■vd 1 1 ■ ■ i . >.f if-acMir jijh*. u.l- a 

— ^ *" C*ft 3-:«dlRlrH'i Cl 

L bcttv p?ri 0a |rai- .bmkI p-jt u kh. El Li Ipro 

ShERWIN CUOf SttICDL OF ENCLISH 
if 5-rartn Build lug RgCIImIit. N. T. 



rmm in jirpn «ntmiZ3i 


by Our profit-sharing plan 

OUR GRADUATES SUCCEED 

Hm of r.jr [ ibJi ■ iir Ip if. ■ iirli>d n, i Tirr rrtol •■■t - ■ A® 

h i -c-Yrj JLM«. 5 d>l a jrur. Aiuthir in W iK«?rai *fwf f L-ft.'WO fbh 
flrjq, yur. tu nl^hL rluwa. Call ir wrik fur FREE- WOE 

CliPCBEgSfcfrfi.&l ifi W-Pteltw-^snc.Q^- S4;! tf-Haria ^tl-CHIDAiO 


sdhc RtguiUHCprij 

r>r 


rALKUCCHCTUHt^ 



SONG miiw 

Royalty flajmenli, New 

Tfr(fiing‘J*ictiirt Sons regirfrementr, 
tie-., futty r.rpJfTrTrb’Fn n°r frwm iiulw- 
( toe (irjrtiz- SVWteri of Worth nrAfbiic for 
yti aimh0 tab miit tNsfr worA for frrwaii- 
vioa, Wm fuciiii, eentpcit, arrange and 
i-i>i>yrie At na jjc, IV'n te f nrffl-y. 
NtwawrAiinciitii, ]ST6-V Brgxi^aj, NewTait 
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Mikct SZM In Spir*- 
Tlnta 

only riiilKlifl 
{111 1 7lli WfiCQ 

i plumed -at r< Elicit iiiiiL 
im.l my drst 1'K-ti 

CJofl.xfv Farfi In ltd t; 

n Imnttl MOO wirli uny 

I : :.V, .lI ill ll C '-.M .r n. 

— loin? li MeMulUn, 
Citlit, Mo. 

Pnid fl tar 4 Knit* 


/ r Ihis A 

Gisiume fl 
HdW^uan \ 
duiur 
Comes 
with 
First 
! Lesson 


Look Tfiini Ho* fcfdlF. 1*M.. •mtiw. 

"Didn't, lnow a note nrhtn I Btarted rJ-n.ir*ltMi 
f!i. ir:u. 'Rot It vu ctmy to leun y«ur wiy. Elc- 
*nri ina thin mofe t? le-niD r|n hi ii-rm y. Kmr ir i! nfl 
ritrvrr. ini «--i! Ireen trakUif 30 to SB every corul tiff 
taih.1 jiiVii huvo en.iini.ri wJtli thentre r.D sA.no per 
nlfllit, EEilvc- itnidn over ijrih in I M nan neb*. " 
Then ffii'1 thin iTOta twmll owrtjfo, tlli^ 
IsiirHl, \V. Va. ; “Yn'uM.'oiirec nr ■! ‘-ervLte cin't 
Lh- In'llll. TIinjTfi iiftlW, HLMlfMIADflAltlt 
nrail 5y|t Of i-.nlli, 1 E: lt.-m Ihhu.i-mh verv pfip- 
... ulnr jLticc IcnmlTiE. JCnve pln>«L ifopi 

fc. i-n linusch nail many partlei. -nLI turn 

lb h«M# in ml ii J 1 . imXi thru hub J ■: 1 1- f wnfi i.lfO 1 - 

■b fill ( uiirv! " 

Learn to Play Ilia Real 
k Hawaiian Woy-^^li/CA^ 

B Right at Home In Only 

lto3 M onths' S pare Time 

■ i X n jirevlmi* rn 1 1 1 ii : u 1 mining 

In-i-iiM-iiry ii . I Iri.iii ini' 1 -nr.irM 

ol pruntlcliiK. The Xr* York 
■/ Ac iid rni y n f M ur-lc a nriail r e 
■7 HawiiIIpq Ci 11 1 nr linirhf-r.in touch 
you rlAEit «r irnnir. In 1 to :j 
mmiar urttLzc-Uir.t, to piny tbli 
■K?' rlrb, h>-1in.li ii: - miitanlm Irmiria- 

JinilLl, Ftl'Wty Ir. cihiU. 1 nil.' nr 

R ;ir.i| i.'n-k!-' : nrocrau to rapid vet 

tnlrjlnc 1) InormiEh. ll'j Llin iila >■ 
tn lum l hii [UciL-uat, r^iulniiuin 

wa-Jr. 


ir< pifii 

n.l h'l 

ac-cn in jral 
I'lkV-Ki hill 
rr.Lif Sw 


■ jw r.iTEhhq tjr /±k 4 

CirjCTrilc M. -Kiii’-I- SI* 
i.avi, Deipa. 

Papular Radin prli^E 


Special Demonstration 
? 5 ho "iograph Records 
Included 

^Vc nujiply evervclidiLg rim iiihuI \Vitti 
yuiiT iTr> Urn ji.irtM.i3i you rwcLyc FEtXK 
el oil r;L ru-r d. bbiUJUtul, IktlUiEjii, eh,.|i- 
clnc 1 1 . rn j lli ii CluLliir wirtJi S:u. m jny 
Am — K mii-AI! drert — Wujitato Cut at nf 
t Linar, iiuii, ite., meo. — iflAftr. rnny I nriru* 
IluM Jind y riinlr I itrjiiQitr.il In-Tl 

J'ljuiiujcfmili irnrjirtl£ linrhLrl'j Eliilii'iT Vitri, 
tbc rjLinii'jj Kq*j™ EEm.rm. 1 Im Ii, ci>rreetly 
pl&y : iiHr:h iilin.-j? In rhfl t'otixu?. No o fl ■■ ro 
Ii. HLSMJtnJ — 1115 Htone- lert untornird- l m litslp 
YCJll Jitoomc JLII CXJiTri-JlLitl tui^inipUgJioil 
Cliiytr ^ukJi. 

Rodin’s Must Pop ulfir Inifa-unMinl 

11 road emit II.K 

_ fl r-c r JtjiiB- t he. 

M| ftii-iiLi ry over tin- 

U m. I __ cifcr l,f l|LVj|(iii 

V i JJSS ‘fr ■■:■■ iilr Vfci |piL_ 

jpPj f-.Y. y-Fp/J ^ *1^* Ifa$*r1ir- 

uj'r j\ jEAh I* tr'ii' tnc & j 

M I \lTI ill upirorlinlfclai 

I J \L|/ iLA f I b'f l-h* l[^WfcllB» 

W J|r\ I f fl"iMp^iid IfPlt pcfflEf 

v 1 I lanAT Bid orowsrttjr 

L \ -t'jirJc' L>ir rrj-drr. 1 ;i 

Pm, >irr csiacd vid«- 

v>rkPdr7piHiUjaaEjrf 

1 ■ J ira md fcaFfiH-.ir-lT. 


Mllil LI tlKllMJi' I 

Big Money far You 
Full Time nr Spare 'Tima 

■! I .i r Ml Mikiil’k li/urn 1.0 Mi»pb- 

Iil Lj'.ilih. PlnTl.iu In f-lcbtr 

;iq irriiiriur nr iiri>riiFdlP 3 UHl 

■RMS', maiiy mnho miyirlieiT; 
from J] 5 r ttrj money co 1-tiXi 
juill-cJnyn [ta,v ncch wi:r k tVr 

HliPj-R ynu L.IJW [El tilth [ili iR- 

une Inti* prijdT — turn pinulc 
jiftte) Inin IhiTil ncicci Our 
Pit F.Fj Itnok H r.i'lnlii-. every 

H 1 1 1 L'- , Pi -I ' I I L jl ri- riL-n I 


J A. F- Rknrli . Pm.l«lent. | 

I IIiieiIIi a UnidLti liPi I ol 

L SUV YORK SQDEEIV OF MIS1C, ! 

1 11 U J H f I Ji .tir, , rv m r. VjrHfc t!ilti\. | 

■ PepfT Mr. Bled'- T>r, j v Rr"'S me ftC-WM y"iT 1 'EIFF! ■ 
J IImL "]lniF to Uim llnwuilun £ >ut1nr. " H|i<wJni|t me . 
1 Imw tn Iiair: [nifiiiliLrlcy aut! JJLa Fty -QUICK. 1 


stl+ki 
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you pledge 

yourself to secrecy we will 
teach you the secrets of 



Real Professional 



N» JdErf.mim.Wllf 
Hot Nv r rau. r 


I For the (Irrt ttrae the h 
Wi}' Of Mugic [lie agr-p 
ucredly Raandcd secrets. 

Mystic Art nr 1 being revealed. Npw at leal you tats 
Iclrn tu Iw u ResE ]'nfe«»iul Mngif.irvn, Ye*. ind 
you -can ]±arrj this wonderful ait rfdJJiy snii eipi:*(y AT 
HOME. V-cni art taught the mysterious Principal by 
which (he PratfeMdOiia] Miiriciaa works. [Jot bafora 
you can study, you imirt sign tbc'MsglclRp's Solemn 
Pledge of Secrscy, This means ycr-taie tidlinjc tha 
pBiy cfrJ rrChrfj of the Magic PncfesgtOtl. 

T#rfcU Sytt«m, ldC.» Studio IJ'Sl 
inii«Bmid«Avtnui cuaiflatiiiiHii 


Tarhell System, Inc., studm la-si 
SimUYiMe Ai'toile , ChLcaRO, III, 

( jeci! ktnen ! Without any abligvitkiii scprl jvil- y-OJUr fr-e 
Jiiernture^and bfwiSltHn all akiU.it your ^imderfol 
TarbelL Course in Magic,” Also tell me about your 
Low Piko Gilei and. Easy Eaytnecit PLao. 


ft h : - ■ 1 1 r , . l. - ■ ■ - - - a a a 1 1 ■ a a. 

- jIiIJKMU 


-Jtfld.. 



ENJO y 

Outdoor Sports 

THE YEAR ROUND 

With the Aid of ThlB Creut Bouli 

The new. Teviscd and enlarged edition dE OutihK>f 
Span!) The Year Round,, jiu-i; published by t'cinuLur 
Mechanics Pifisn, contain;; hundreds of ideas far new 
and jxipular stfxsrta and pasLiines aa well as the old 
favorites. 

Attractive to- Young ;ind Old Alike is the inteiKBl- 
ing variety for ail se anting. 

IT* i i' liTjiivt Mlawur of a Jew sports will appreciate 
the wealth o£ aiiKfJPTHMia (‘hat lentEer the piiTBuit nf 
any hubby mare enjay.ible. For example, far the husilW 
there nrc- Lmportani d entile on Hue car* and bandllni trf 
euih; fur the swimmer, aarrtpJrte inslrucrirair; in, fancy 
divingi for the camper, idea* that tend to make camp- 
ing dim- hundred per cent cprnJprtaWe and cnoivcnicni; 
U>( iliu lleher man. many practical kinko, etc. 

Winter Sjiart EMbiiaiatla 

will be amawd at ttte large number of device? that 
furnish thrills and excitement. Probably the most 
unkiue feature o[ (he book is tlie Eaci that it coutalna 
complete iastrucLians that enable any handy man or 
hny -c make sport devices or equipment at very hide 


rent. 


A Few of the Subjects: 


AqUwphnPiH; 

AirhEry 

Einaui .Lrnt laciitlnq 

raruiUjic tout, T.-n:kh iif 

I >lv Iliac, .luirij 

itdh Trophies, Mounting 

1 . fling KLnb 

fin -1 r 111 Your Iturkyimi 

OUTik. TTijw to 1 'Hke -Cara el 

Hunting 

liiirdle, Hew pi Mata 


]« Heitkey. 
loc, Merry - 1 
lee Rlcd tor Sailing 


y-On-ltouail lac 


lea Y ui:hi 
IltauV Coll 
LDwn-Ttnnli Murker 
E, 1 ^rryat i'i- He 1 1 m 1 1 
M "ite I ^ilryl;j=iH bulLdbig 
Nl'Ii: CroT.irl 
Uunloctr Conking 


Tadille Tennla 
Pit- In YuulUng 
Ride. Mp-irnnu. jJ.fiw ri i [> 
dheutliiii IsjliiUs. JLow to 

D LJIi 

J1 Khoatlne the Chuceit' 1 
aknl s jii Fli.ir tfl Use 
hkale-Mnl IIcik 

kitlrm. PreiYiTln i (nr Ytouiit- 
Ing 

i* ItK =i-.i I ftfcl T-lutinlns 
Sleds, tic ton- Driven. 

tillll'Agt IHll 

hwlm. I ,«.raliLrf 
ut Stutol 
nln-Cn 

Trap rihiallng 


Tfinret 
TnnnlB-Crvan- 
Tnbr 


uotlr* 

l!.er:t:stnp 
fcMe. UulltUW 


'J'rapi end Trniimng 
tyater ^immIhi - 
Wmrr fjkimny 


ii2 PeseH (l^rfle: k t. □ . T T t* In,; p H D A £9 rui 
fr-5* [ILiihtrarai.ft.s, dO[ll t> I n U I II 0 1 fliC 


M slieii T'ortpoia upon meed pi □( price euywLnrn In th* 
WIEfl baAtoitC', ft. n, Btiytrlinein U. B. Ylmpiv nnv 
post Miua pt.iw plus postage wlwn be UeJIrem the pnekrign. 

I'optiliir Wrchanki Frets (Room F-12J 

linlHI l iiLhl. Oil [aria Si. 4 lf>jF-n EO ( 111 


u 


Copyrighted material 
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SCIENCE has Revolutionized 
the Cost of AUTOMATIC 


OIL HEAT 


Patented 

LACQ 

M i n er ft. I WtolL 
Pf odueei Ciafl 
out aE Oil right 
hi year own 

b fl lli C: !l I. |3 

ELIMINATES 
WASTE, SMOKE, AMD SOOT. 

Endu 1 h r- hUL p-iLon of Oil Hunt. 




LA CO Model F 

Me iE LJlCO kindlier 

PKjIi'l’Ij tti r< iitiiiiuji- 

ins p-niror (ill burner type far lit i ry 
r n s flnr.l 14 VVi.-Ht C&ftet ilm-L-l Oil 
LOW PRESSURE, LAE V 
FLAME thill ratrlms rvav drop of 
nil --perfreL atDn-jiiiuiKn T-br-diiH'-wl 
ptnc-lc lem [jerutureii. Low PTiorrl. 

(Jiiiokly i jihi uIIihl. h‘i.il I.'. i in iii n iA- tic 
nil. I hruidflomrdy d re i trued and 
finished. WOflLD't! LOWEST 
PRICED IVUUNER OF ITS 
RfMO 

Dealers Wanted 

Wiwl nil nfijHuriLjnLii'! Quantify 
enlee ih*t have merle, ftt Miu-di « 

SJUhMC annually for some 

OF OUH DEALERS- A HjK-riM] 
SxHSATI Q NAL PftdE IT SNAR- 
ING PLAN if you write un tad ay an 
ywlr letUir lira.il -T-obljur ■U'rritLTrUu 
gE.iL] open! Act qule-lcly. 


Amiiriug Discovery of t he LAC O 
MINERAL WICK makes oil heat 
actually as cfieafi as coal — a luxurious 
Convenience sheer economy^ No other 
burner in the tuorld like it, 

Lunin selence linn cuanuemll Kuw It rebel- w i-uu form'er ni the nwroimt- 
bllLLIfri oJ (limner c-.-ei(1Liik— ea*il wlntr> mccfllnuH. dirty r,An uml rr-r.1. wot nnrt. 
<»rtkn Alt U>0 i*'l I=ii -ii ■.'i-iii- .ii vhiih, ! ThKiiiH'h rli* AnLUin? I ir. « r:N< -n «r 
a turvmi.iftl henliiiir fCKliier. J.-, J ii.'i> |i:m i-ut I hi! sirki- ij f *n nil burnt r mi *V( * Y- 
0 NE CAN AFFORD IT I Then it tnanu all wlUi HA VINOS aever Crroro 
lirraiiiti] iKealhle-. 

SPECIALLY HEAT-TREATED FIRE-CLAY Hlilurt Gas Out Of Oil 

The LAOO Ml.S'IJltAL WICK, the grefi test advance duet- the Lnnntloo ulUn 
oil burner, is u.x[>. -hilly *r-lo-ftUd Sm-eliy, s.iilij«l«!roA:JHri-t]ii'-»r-tr« , :inK , ciHM^ 

I-KH lei liuLhe It UnfOU ■* nud nhsutuleb 1 1 2 i i I - k I r I : ■: — I -| I it. Dll riH-.- '■-!> yiin::iL;h lb-- nn| 

but in.lneru-llu.-leh mill ii-ut.vniu Lhe.ll rlmmim Intu (ho welt PERFECT FUEL 
EVER Pi 5-C Q-VE RE D— to' dr u- mr bo a ux-;. Tin- hot nn. KteotUlaillT mlx-iL 

With tlX- l-Klil t iM.llUni I.J Ml— t 
Ink’uw i|i.'*i.: 


burn* III iLMpeOilCia— ll CllUkD, - IXiihix-m fluEmi at 


White ElElttFltrted! Fuel CnttuhipIlM HeAiUdl 

Utett dron-ef ull — every B, T, U.— Is used U> iin-dute the iiul kiis. WASTE, 
AWOKE, SOOT. CREATE— nil nr. E LI M I RATE O, Fur-] Etuis in: smanhed 
M A fMfttlMi. Wimr AaVIXGSI what (IOM FtlRTI Wu <nn A*vo thrift to* 
a uly a Jbw d-:Jnn< auv.r. I 

Cetttprefely Autemetfc 

l.y'ieii Eamr-ri Li- yfiis m Ir'ii FULL AUTO MAT I C CO RTRO L ri>^m I lx i-ru- wiut, 

Aiii.t I1JI||J|[>-|] Willi -HLH !.-|:i i KLh-ry fe*bufi?E. Uflikb run i i- ir AAF€ Htii-H vnJlrmrjr 

hl ltbni nincu. Iimiir.i the Enunllutd u-SvAin.ieisi ■ -r Until nit and tu brat, ill. a Irue- 
tl-isi -:-r wIiBt. ; shl Ti o 1 1 1 1 1 taepert ru pay iar clihur. 1: Erik liu.;a.ntly Into y nLr prtvant 

lM*rle( pluaL — feHurdlhs« Of mw- without fnjgnr Co etiuf AjrhAce. winlwut LTio 
u L Jhl talyLhie ut the Ure-bcwL 

Inxtalled In Only An Naur 

Han't wilt or iliP'iiAb ftOuRlOf euld oiiu-u, Onl'T 1»rt> now ■ illmet trnm Ihht fu| 
or frwi" yr-nr dialer. CUMPLKTELY ISHTA1LK1J iK ONLY AN llOL'JC— 
auy Eumpateat l*-3 i i i ■ i 1 m - r nr lu-niinir n-in.-ar-iur esui do h- 

LACO JR. HEATS 2 -S ffmms mi Lew BA S 7 C 

Hrar for rbo ►.-uu'ilwt lurtue — a rent pw«ri>r col Iruraier fur tmiull furt4Me. T lflffc| T 
T'jrr-j.ifs. parlaa- s-iove*. h- ;iiri-lu:i. hc-t wicerbrnrcrn. rtr., ndtb Laro Jr. With or 
WlttMILl :i:it>:Ai:ilh: Olltirii.-'L I r- . I ' ■ 1 1 - ! r ■ I - : -. !- 1 ■ OIL H£aT FOR A FRAC- 
TION OF a CENT AN Kvlih. 


SPECIAL LOW WINTER PRICES-^EASY PAYMENTS 

Write linniedlnleh— nun- foe tnu SEHSATIOHAL LOW FRPtlfl 


MIQ- 


SEAS.OH OFFER, bemI :Jir Lneo Ouxy t-ijni-.ni |iLxn_ Irxiull your bnrrior iiijw! 
PAY tm lb LATER, ill iiitro xm! biiHtvl- --. i ■ l iiSI ijj iIm: tj. im- of IiL-iiliif 
aydteia yon Inure nr:l tbr DirnibiT ol rooms you. Tninb bo hent- Do It 1--dny - 


LACO OIL BURNER CO. 

O/w of ttic World's Lerg.cU ntfgrs, of Imtustrlsf amt Bomestfe Oft lirr/wi 

IM UNION STREET CSUSWOLD, IOWA, V. S, A, 
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There’s A Belter Living 

For Any Man of Limited Means 
and Education 

IN BARBERING 



SHORT— PRACTICAL COURSE 

Protecting IffEps Make ft the Profation 

in the Unice rye 

RALPH KTJHLMAN Las a Barber joh on 
the Santa Fe running from Chicago to Los 
Angolr-s paying as high, as $60 a single trip, 
ARTHUR BAKER, runs a. shop in the ex* 
elusive great money district of Wall Street, 
lie has accumulated a fortune, BOTH of 
these boys are MO LEE GRADUATES. 
(Names of other graduates furnished on 
request.) 

GOODNESS t I 1 GRACIOUS f | ' 

Why not learn a profession by ear oiling in a 
school whose method of teaching and course 
of instruction h approved by all State 
Boards? There is a school near you. 
Write to the nearest one and see. 


Standardized Brandies 


Moler System of Colleges 



-HI N. lit". . ■■■> 1 .11111-. Ms, 
■-in L MqIti Kandw Cltr, Mil 
F.. *tfi Hl, ChidDnatf, Ohio 

aL. r . 1 1 nniiL itixkd, UluViiliLliil, 

NJOlLO 

,1‘i M IchLiaa A.™., J>e I ru >L, 

> rielL. 

l22Q-]T[h St., Heaver. C&ln. 


1 liilJ DduiIui St.. ■: ;j-ii : l I i ii . Xeb. 
.in L EL Water Sr.., j.triwiiilM. 
Wh, 

0 L Vuirth St.. X. tv.. AiIidu. 
Ok. 

$1 8 , ftrtijitfl Sl, Mtmplibi, 

Teon. 

1713 L iimn- rrn. fli;. . tHjJIv, 

■Th^ji 


Address Nearest Brandi 

wind me ivilknut otJiiaLiXitf gb mr part your Booklet B. 


Huh.... .. .. 

A,3iir«sa . . *, .. 
CStJT ,. .. + ■ + . i 



A Httfr «™i M* U 

.is ^ 


Tfir,'- h bkt'-i lladlrs flfjm , .iv.v 

rlrUOn. LhA ■ and in un |fc**J,*i«] \l'!'!0gi 
**■ <fawj> Bnbnr- JUMMH b-*» -w l/.-v.v 
EtHH li-rhii hm pufeli-ine . Clrewl ih- V 
fsnrraaLi. -d.ub«. QHkinlat. -SMiibralr 

|KJe-T 4 Tiih prlufl Ieht ill. M r i'l a: ■ itn-rij 
, a y#*r. irl \-k 1L nuta Hid He *wh 

iiiiuiM ru t hJieii iw and i»d ■ 

IWl — • iJy law wLil ihLi w iLd^ - r-il pk in k 

n ii ■•> ill ■■ ■ ki Wei alu.'aiiliMi t-C-cb SX.kC9atna ai.J 

n*ft ■« UikifV Mik. TtaUi jB a. cml -sSVr 


fctita L>>r ft f vi 

■hMA h.,» I* Ice, 


JuaUi-M. gem 

■BLTSTSSB. 


DflYC/ ^11 GIVE 
DU 1 Of You This 


irrra'd- iml fiisi ( fenad _ 

U.V.. anhl Ihli^. mw'.rilu3> 

lilrUj > il l, ■! i -l ber- 
Ii r* WUrk grip Sh-rci* 

so iml «i*i» ^ - 

t>na. ■LEU r kPi ri M 

iWi ■rcarii*" lhr» iWM Pi* 
»llll flr»T &■*«•* W* r-J 1 
jaw llu >M 
Ihc-umid nyi 
plaid. 


1000 Loud Shots 

New TV pe Repeating Cap Pbtoi 

1 ' — ” ’ 

y'L 


LAW 


Boo A 


WMi ICir Irii bUk rodd V. 

BLALKSTONF rNSTlTUTE, K2 , i? 


AN APT 1ST 


□ we can tkaCh V 

YOU PRATS' I NO In 
ymiT own horn* iLiitIiw your 
"PiTfl -Hron. Twcoty-tlro r»ra of 
nncetfU] iwGiiftiis firorei our ihLllnr 
AiW. i«i» l*rp* ..lir* 1 . 

Writ, r .di r Par Hrl <«r bit 

StHODLi'APMlEP AW 

Noon Na-i fcimECkEEK Hkjl 




Ultra* 

oiudom 

r l h ii.<i- 

JaiE taught hv itldLI. Kota dt ebf. iLiny Tapld 
Iwota for uaijlt InsijiJiers. Alkf bELHmtnu>- 
E.inn JH*tf>Mi lor : 1 1 ]■' : i fl,’i’,'J plani&td. I^urn FU141 
Ilua Sry>:. fii-il Jrix Mrunkv, TjriiJro-'lH oE 
Tfi.<:l{ Eiidlnjrt, Hurt ftEiytliin*, Soet. fitiiriip 
and. Dirt UniKta; ^yniynor ir and ^F£rk<d 
p*fTft(iTty in JfLtMd Radio und Rinmnd St/Ji 
WritaEor Ftcc Boaktcd. 

1ITLIMIH PUN 1EHMI. 1VI IT. Uun SI,, trt .llJJ- tt. talll, 


How To Get a Job 

in Engineering 

An Hli prut? brcJ^ tiJbltof jimcEl-ciri. helTif'U iurthTHlB -of nftiiiLnl ns 
a ; ■,& ill £nRLnofTlR£ — w, t Imuor Jvb tftEiD rbe one ycu now 
bkvft. item pmhdaiH for 11.IHI. 

WILSON ENGINEERING CORPORATION 

Harvard Stfuani M#l>lKCNliiutEa, U. S. A. 


L r.^3 r. “ y-c r r iaarbmijadhpal ui — mlinllihii^k 
bvxaa . h t 1 .' r TOkJad fc-T r.hrf ncrfulil ur.i tar 
i.-,„yin -at n-: ftoalEJi. WHln haiha* !nr l»vt 

AVlAIDAtt C.OH a C HGOl bp law 
' dim m H-hln m A vr., ETept, i ju. c hl»« • 



LEARN WATCHMAKING 

nadlicciomiLndrprndrnt, Wir JinJjjvc™ btcutT: a pvatluxi. 
l\:ity tn Lrj.rn Si nd Tar FREE CATALOG. 

ST. leuW WHTCHMKKinD VCHOIK. baai, (. IT. LOUIS, 1(0, 


Wireless (Radio) 


nr- cm nru ihH.. i>UI>« fM. 


DODGE INaflTUTE i J*n«r fiil-k ValpArdtin^ Indltn*. 


□y rights 


M 


?rial 




H- d ^ r 
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For the Capture of an Unknown Man 


Twice he had entered the St, Gair Mansion,. 
What was he alter? Who? What was in 
danger? 

Barw&d. the famflua operator. had warned 5*. Clan- 

tAnj ^iffTie v* marauder would -canu o-j-Qin. 

And. now — a naiic ini the panenml ItiC CITBJc -Off an 
Oprmag door. A Shot in the d ark! A rupture! 

Js1.b-.-S wounded st runner the myytiCTiciuj intrude ri 1 V.Tin, 
could, tell? Vet BtrreSu ider.L:f:!.‘i; Lie man without 
hrsitul ion and WQQ the JSMO reward. 

How did he do Ll? Easy it.!:u ifh for the Finger Print 
FxDerr, He is die Eneriatlflt. ule leader, the ereora of 
e*.jjurta. Every dar'a paper tells their wonderful 
In HlViufl ISiyittj jollS Crimea, and convicting 
dangerpup criminijl* 


More Trained Men Needed 

The demand for trained jntn by gowrnmenti, states, 
citicsv detective agenciw, ocT^ornlions, Jind pITVtte 
bureaus is beL'dmiriJ' Bi-eater every day. Here is a real 
opportunity far VOUT Con you imagine a more f*8<ri- 
r.;r inn line of work than this? Often Life and death 
deptnd upon finger print evidence — and big rewards 
to the expert. Many «ptjn C*m earn regularly 
m 53 L «n fl iid more peiytBJ. 

Learn at Home in Spare Time 

And now you. can learn the secrets of tbi* science at 
hbme in your t^are time. Any man with common 
tohcoS education. and average uwllty ran Vootthj a 
Fanner FrinI Operator in a surpriatiiKly abort tiohe. 


FREE 


The Confidential 
Reports No. 38 
Made to His Chief 


Mail coupon now for free copy of confidential 
report Secret Service Operator No. 33 made 
to hia chief. Get our big free booh tailing how 
you can become a real Finger Jt^tleiE Expert — 1 
gain fame and earn hig rich rewards. Get our 
low pric« and Easy Terms, lint don't delay. 
Mail Coupon NOW I 

Institute of Applied Science 


DegL H 4l 


1930 SsaniMd* Chkepk IQieaii 


INSTITUTE OF APPLIED SCIENCE 

ltlO Saunha IMS) QlnjA.DL 

GcndMllCIC'- Without any oMnuJticna -whatever, Bend me 
free copy of OpCFRlW No. OTI eOnfldtniLtfil repOtl, Bl80 
your new, fully illustrated: Free hook 4wi Pipger Prints. 
Tell me Jill nlwuf ywr to* 1 priCrt and Easy Terms! liter- 
anil? wUE NOT be sent to boys uruti-r l? yeflifg of B-gtt. 




A lidVeu 
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Says Good-bye 
to $200 a Month 

Now He Earns Better 

Than $10 T 000 a Year 

Afc+5L C, J. F*rrk at MnmpHlu. Turin.., waa cam- 

tup #BHJ a mon thus Credit Musiaecr. 

Vvr y *■«■/' howrltoa. “I itflp*rat necuuTitrTi^ 
wcr'i fora large f prparii lion, doinir the physical vr-ork 
wtthrmt an vrMter*ts™i In# at the unifafEyfttg priu- 
cipLefl> which caugud m! u:itu2d weary an J a constant 

LT- 1 mil L I uli •.■■:[ [MtalUaO in rr .01 IWirlhm With iuj> AAtViri', 

’’Finall y, hu a way but* 1 tnnllcd for LaSalle hbirtc- 
Btaily irpinitiif In yc iniii-f- AcCOunUhcV, and with. (Tie 
daily study of principles, and - h« eol vir.p of imylcumi I 
iindilttinR lit Hljrh-ur AfrWtflll tUWT under orweinlised 
Lngtructinn, came a rapid breciLunir.i? nf ability — 
ftttfrt* et#-c0ryEiTttte( that pht to tuwt fh* tfoffcmtj 
of /tar and jji-dc-CLiiVjH. 1 ' 

And I- 1 in.,' e| ii iij ly mb |i rcrin> rwunlwlt 

Within a year cam-; a '"raise" to $3,044 — one year 
later, a mow twwmBlhie petition oomnuaidiatt W.Wfl 
ra-lnry — then, with the winning; of hin dcjjrec an 
Certified Public Aewuntent. hlo ’intrant* Snro a 
highly prof: table profcuiiiyn, an: the build icijr i>f kin 
own highly atieetetmi Meoinninff ftraa. 

Send for Free Book — 

^Aceaunfartcy, the Profession that Paji" 


"I wirb I ewald cry freer a noun I un (op to yuiir.* mun 
ltd Jiilirtttr — Iiri':pnrt-"-3il«iirj— fpc Eo- 

p ' --T r 1 1 ynur nnr-irlnraLy miy r- —I r ' r 1 


pvnr^whm, J RdiiEHL0 


Eo prltoi Sir. Kums— nnd well ho Tuny. J-tt riptt in hid 
own enju-rlence he ho pTOi;eJ the irvincniiuoi ituwLr ut 
h,*r".p -nl :nly LTBicinic an m Old t-u iininn, 

flTO fmi B-mtii I inim Ifl rr-xte b. tux I iiKrMi in hunlneH— tu 

Bit voursel t for poei! lore purine M.°W, fc.WM. 00,000 t. rent , 
un J iT(u brlieiT You do not need a houwlodgu of buulc- 

Luuiiini LO IiulLO VOiie lllft. LiSiNa tb-xiim '/uu friim thn 
crnuisdsp, BEPanlisti f* i&a# In-HlriduxI nwh. Lor -T^fl ; 

Bpxir l#nnF 

If r-n in 

will firi'I latlnl 
I Lxiinr, [IulE Pi;i. „ 

xnil I.31S11L1.' will ium! : L [u yim K I 1 }"! h! Fnr EhR hbIeii ml 4 
brlf titer future, clip nnd itib> 3 the tauten tlUW. 

™ — “Pittd yo*id*d|f Ttamch LaSdlEc J— •— “ 

LaSalle Ehtens] on Universiov 

Ttf* War Ed 'o 1 ffBlblH 

VV-rii'ru'rrtf fni (f NUIO'I 

Dept. IC-3-HR Chreap? 

J phm.l:l bn If'iuil Lfi li H r 1 u dcExlld lit lour 
jisriH t ■ iTttftan'^r “ xiiplwH in 

snjr ad v bi i c I'so sue. In the burions re d 
if b,. n L I -.1 lii-luw AJhJ- X Copy C-l "Tta 
Y«in-Prnmnt™ Ip thw/ r *h nhS- 
out :>:>liir Dti-:n . 

□ | f i gbci' ArrnnpEnnry 

□ RuniiuiEi hlxnxHirniciil 

fj Mndcm fixlrtlultavaip 

□ Ti attic Monogr-n-icnt 
PtxdwwT StalLun hl-ditai 
}t Al In xr Ac mu n r In e 

□ Lair — Dufliut-cf LL.IK 

□ Cpipiacruixl LOW 
D [aJ jnct li.L M uuufit-nicat 
H Mnakliis on.i FlDoace 

□ i'cj .ujinci; Mnr.uH-cn-.nr.L 
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□ Mil Jcrn IEubLpOxb 
C ip-t ■ b pn, n d #p c P 

□ Mcdtra PeretaaarlJip 

□ Expert [tiMjb.L.ccpiDij. 

□ CriP. ArCOPOhllVB 

□ ClitlBOXB Ejlglit-ll 

Q L~! rirr.rr.i'rrm I 

□ FJTltllie SpeihlPlC 

□ SEenciypr— SE*iin*rjp«iy 
nTuicifiujiSiy 


■pundiuc 


DC A RAILWAY 

Dltraffic inspector 



RAILWAYS AND BUS 

Earn up to $2&0 Monthly 

Active men — 10 to SS — mwd&tj 
at emre in HsiEways and Kua 

TraJf.1) t ii:Jj«-ll<iCi, 'tji ip liEcmiy, pterf- 
ituuiE wnck pay.’ up to Si; SO per cn iDtb 
plug ospeTiaot, lniimtliit cmltlaar 
work. Travel a ri-mnin pear home. 
Wfl'tl thsla you for this unfiMnrdjwi 
prcfaMiciD apd i.n nijmpLctii'Si of a frw 
rnnufhj upnrti Eiir.o hoino tQotnj'Stion 
will i ms s', you tu a pooitiiui puyiai fr-fira $l!AJ up per irnt, of 
r-ri':mi J yo«r tultl-OD. Our stcu bpohiut tells Tcliat Traffic ]a- 
upectioa can jin for yejii. Write £of It UkSaj 1 . DtfrL"t d«l*y. lFrite 


Standard Business Training Institute 

Dlv. i Birffala, M.Y, 


NEW INDUSTRY 

NEEDS MEN 


ELECTRIC 34.EFR.rCEkAtlCl.TJ 7 cm for 

Hnk^LnEtAlWHMlind prc-J-sctkzu jiola. Trainwl mm 
•ttfTI Up L3 |i4 Cirri i 1 L>j i imk i— tI — i n rr- . Fpit*fri)rkfl 
j»dd bdElbrf by f >r,’nl M wor-Sh. CtDaSiil Electric. cLc 
h>», ra«T iamt rr^lnlfif >| j:ililin yon qncily mUint 

rultcd by Afwr^i Eiecirk, Esnrek Kdvfeh- 
Lor. i-c*j-«ir»d. ii’cnrnnf p,n*J «hcr Bunrd/iiu^urcia. Lvrf 
Wft™Wfy Ffct cnpJajrnvrnt emit 

Valuat.14 Book FREE 

CMti’-p Ha sniEBgr !urt>— full dllc!]. StBl Iret — B-llh- 
axtahlwplw 

UIILITrrS rise IKE EH tEJ a INSTITUTE 
*U0? SherfOan Bead pbbT. 1 1 1 




Anybne CAN XG/VHN 


K-3 iakn m 

S5T>*feaiS3:h. 

CM* 

fi«k 


.... . f" r n»* tix vrrfca 

lAki* Siair^i'pn fc«fc iW! 

. Mpp ir Mts J^anA. Uhnv 
ind il - i* mil. iiridp 

• cb TTnliv 




... _ 

tl-HH. iCO.bj L’l- -E|r, . 

oiMiuab. a>.. iiRmir, Ap. a, r.T. nth 


ff EARN MONEY /MM Et>tA TELY" ' 

f WF FLU] WISH ICJUIPVICNT TO START." 


WHY NOT S™ 1 Pprtpff- .BUEinH- iirtil 

¥f n I l 'M j 3%ll EfeUMTlQC bulterllLM, aa- 
*WW I l^if hoftdiyibt .:■! klrHlB Tor DaUtoottoOL 
BCrOtt ^trTIh. 31 W Sj mtOL. simple craEjSoiiff wftfk 

wtcL ETiT iiiH"?K« ‘■■"P oidim |rha-lliE. vidl 
icianl !?r mF illialrelgd - k<- * ui ImiiT- *■ ' 

PMH. DULEfl lh IMHB 

U.CT- -B . 


Minstrels 

_rf J iJciiqQ.c n rat FarLi foe ecfriplcstc- 

BTiii W WH'h h|H L ri;ii 



__ HI III ^ I'l >11 1 

cliutittm. Mslmv-ii-;i. CifcHi Frin. 

T. LVcnisiqfi 4 Cr> i B. W*k-a%h. Deotr CAfeaEB 




I iShuma r-a ran ! ‘ At# yisn iuiwu, * 
f pur nf Lift L r .rirr ipeI ^c:p h« 4 nf iLjaf 
tea uzrblt fpjjr aE tout mpirlori. 
nrt Mwur ItetunS 


£ fa ms- 

SJRSss? 


it Ail wur IMunS Yaar fiiclta #uJlr wiiiSiiiVirrq m 
viu au <a:wr I is ha -!■■■ Nll«fc. hud 23c hr thla imutip ifcocfc. 
HIChAHD BLACKSTOHIL B-J-Tl Flollran BldX., ff, V. 



Wonildrinl, oaw ithvinn . Rijidn juar hunO ; rnnbOt* your wrlctuk la % 
lew>J:ivi. Ilia JmnmyB'iisni'h thnfe hrmrn. Mo fyll rri-i. Cumplftp 
mu till na FSCt. Wrtta C. /. OfineaL D0|rt. JL EU, Uiijla. Sto. 
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!=;iin:- \ mnnfh n r - 1 up 
Ik i i-.l:IL 1;, r-.'IiiTiiiiJiileii 

l-j- ilr.i II - II ■ II ik- 

I'JnlJy Ikied r-'-r urchl- 

iHiriiiii'Lil.i-lrr-n |f* I, 

BfnttaMl ur HlribCr- 

i mil" »wt. UrDiLFp- 
man mkiikIJj.- hi- 
Iw-Jn h licld whfrh ah- 
ireiilA mini m 1 1 1 . r>L r 
]iSi|iiu mini rtpllEude. 
Till- iillpjTtltnl 1 1«> iuw- 
vi'l ijnlli- liinjtl In ;il I 
- I ' I Lilaed iLv|!,iri> 
if i-ii i h O !■ 1 1‘ ii m! m 
'I'i ' ll Iraliunu ln- 
rliHlfs HorcloJIratlun 
Li : 1 1 Jj. Bif rl 4 - fi : i r lilif 
ll'.'hla snwi ii>fv rbwur, 
n ad n It ho'j I c ^ Ini 

1 ,n I ImEi -r'lifil ffr 


<tftin 

will help you climb quickly to a 


Ilu«tncs£ and industry tctdiiy meed draftsman m-orn than ever 
before. Thane cmj]<] Iki no building, no progress without 
them- Modern, lucchiuiics, eurinwrinfi, contraction, nut 
rauling, jivmtiait. building and mannfiK' l-ui'Lrjg are eon 
Etantly creating tnoKRands nf higb-fmy jobf? for trained 
draftsman. A Tit'usetulous ■field l i’i I led with un- 
limited oppurtunititss and rich regards. JDreftitig 
i levclupcu soma of th(! world's greatest, creative 
and i aven five m i ni ls. 1 1 igl i-posi l ton, fame, weal t h 
have come to scores who Uted dniftfag as their 
tnundarEnJi Tor Succisw- For the fttnbj tioufs young 
mai l i,if vision and -a common HctuDOl cducmtioU 
no other Vocation prpsnrita ho niany attractive 
possibilities. lnyestagAte E You can tr-urn draft- 

i|jj? <niwi!y La spare time lit borne. No •wiile-:iwrtlM» rliiifOiacn 
nerd wait >'ijnn for sn r-h *r. pay right, from thn »tnrt — 

(lien up mid up two belter job mi l still n Idain-r one Owntril- 
LiU p i one'* ability (»> fM^vUii* a- 1 ■> jm i i : > i I.:- 1 1 it - .and do anginal 
ceramic work, If lie- de-inis w met hi hi; 
t>i'W nr jjftltiitniife _ ]■ ia furl a i hi i* 
often i, i:iil* over iiiu lii! It's hrrn 
done time an>l time uzainl Kv-fifiy 
mi.cruKtf IL | fLi i-j, i Ii.,- l , r-n* i ni-.-r , 
contract ar r Inventor hi-usui ratlL 
drefiiiLe. 


JOB 


year and up 


$ 2,500 

a year 

tdiiTEInir '.ilnrSi-h vary It 

ft!-"' in jv/j v. n*l r 1 1 ,- , r ■ 1 1 v-r 1 1 
[mining imim sir'.rt proiaiK 
Uon. :\o Jims vraM nf H:j,|(Hi|l. 


Drafting Outfit 

rnP f of Extra 

r ntc cost 

TIlIb cxre|rliriiu*Lly birh-crade- out- 
Jit, il S J." i. :il Hi*-, eoriif ilnrr; |i| 4 ,.-, 4 .i.v 
ir-pocl, tin- enino ns mod tiv expert 
dnltamea, it fiiynblu'ilydliout -ex- 
tra nhnr.ee- II i? raUmt-Tit Lnol Lwtr-s, it 1 3 1 
cijuipmcibt. it" ■ 

extras * 0 - buy. 1 
anasIL first pny- 
n lent under our 
■limy in- liLlliiii-i 
plan bring; n I 
■On vo 0 vufj- E Isb.i r 
needed tn- bcjHu 
the o^KlE^ | . , - P-lTkl 
nee are rapid 
projErenj- 


a year and up 

la nn oilier lion ire 

linin' In n-i-i- (.V 0 UU 

olid $ UJ.ddll full ii 
p- nil I ng foe temnoil 

. m il i h i ii i ii i' r:> :- Hi- . 

Chlur lirhftmicn. con- 
tuLthpni. csecutlyctL 
i-xport rUnLCEHif* Jny- 
™t men and ■Ji-|!-u = r- 
ment Ji.-itdn OLpaldu 
i.l h i|*-I-V|h||ib and iJl- 
ni'nitux & -:l r ii « ilr.ir 
force r.nd Lii:Hnni|ii^ 
fiLU rH-Mii-jii^litlMi- *re 

ml 1 ‘lBt Ijr iKilil . TPiy 
kaow En'W E 4 i liaiiibfi- 
lilgj Llnpi-rljn-.l |ik- 
in -ii.-- and plnrii 
traleb mar Inralvi: 
tin- HiniiijJulllurij of 
"mIIiimib. Orti-n tlieio- 
Key nuiP b n e u ra y 
ultlii i-h in Eiiu ran- 
«rn. L- Tcmicntly ri M -y 
Mil lip | Ii Ik I -| IM.W¥ fer 
thraiimiii-Ly aa jn-lit- 

teelR, cualuoio-r*, 

I mi lii ITB. MIHIIIlliC- 

turnr. 1 -. Trilby therr: Ih 
maHnsh [i> EfHiruptesn 
□ne rniij.- nilaln -alio 

EnViri Ei.LI ailvinvLgn 

ip r - awiominiu™ 

(hpfp ii in the pathot 

Hi u expert, wliln-- 

EtWili:ii dluhHliLili 


Aii Amazingly Easy Way to Learn 

Notiiire dilRritlt ahoiit it . . . ( 2 ip Hrnplr 5 t, iborlw*., ptrjv*hyv 
«top mWlKir! 1'ijii ftn ihianilie— tbe Mbit of Vundj rif SrjeufSflful 
cxiH-ri' -ii o ip tcuehian by ninilond in put rca Ldr at cbiiBox. [.mun 
m -pan: Li ii h.- and evening at Juuuc. Saul tu j eIlh CIiLuaa 

■mil ■-iiiildvr -iii 1 B'li i i-Ky' Mtiititu'i.'rA, archLlyetn, ilrfilttiirfF., 

buOdere, cuntinctors, chief draftsmen,, BUiKPintcnilciitB. Chi- 
nij;e TliCH irhiniiiE wo.- llio Jiul-iEf r uli w liioli EhujE rliinborl In 
blit jpi-Hiiiics. Ijjw cmI, (uy Mtrnu. Tim lirst 511 Hill r h$e jnii 
paymcrit hrineK (-vc-r'-r iiine needed (d etart tlu: rourue. Ifrnfi-.- 

|i |;i || - Inti'--, all ilr.iv, il.L, j 1 1 1 1 ■ I : . , ■ ■ I - 1 E- , ti.-il; r Cr,;'., It. eARnplorp 

I ■ i l- t 1 u r : 1 •: Lo - outfit luroialutii free of extra coat. Sind niiiyon 
new far 

Big FREE Book on Drafting 


—tells CVHTj-thLnK 

jpil mot tu KDi)w 
— vl 1 1 rt r. to dp and 
]low to do it . . . [a 
BuOteerl 4|ii icily iii 
pern:1 icel cl rn f till u 
work. ( hupoTt'i.liity 
iB railing. Tl.ia L J 
E hr big chan n- 

v«u*wUrni{ wo-ntod. 

uroap tt to-day,, 


Chicago TECHNICAL College 

Dtpt, A- 2 Dl r US E. SOt It $t, C-ti k ao 0. I PI - 
XHhiUtlUM-SNgltiMrtur-ClPiniHg-ElsiHrldty-Bufldln* 

Wc also offer complete renLdent- drty nod eve nine diiMrt ilL jdtoTO mabisctB, 
Fd traded llffjf, tJbr_Cfi3le|[B-TrflL , IldBj!-At.-HbtiiB Plan i : the rra ilr lie _'l> yv-irs 
eiijwrUwiee in iraih.i.B. eii«ji both iii Mir ChicuBO C'riLLcvrr: and liy mail. 


Ihltacp Tethnlcal Collejpe, 

Dugjt- rt-jU-1, 113 E. 2*11t 5 t. r Clllceo-O. U)r 

Plciifp MTiit mn peuyifilil, ywnr l)(g E'rec boot rin rtmtt- 

"H. ti'Msnir sMxaiil tninf yeur-r-kULffic-TniLii- 

iu^-Ai-1 F-fipe nan. 1 hive onecm'l l*ftiw cim JleU in 
■.lileh 1 jin pci.LkUiirLy Picertutra. 


1 ArcWtwLanv] 


\snsii. . . 


Meriinrili-j 

struelurii] 


□ Ekc:rJL'jJ 


ViLilr 


.StnW, 


City 

□ env-vt, here IT yon wer-r eninlrw in Clileaep to txlsc 
uur s'eTl rv-ilH - i'i Htyor evening- conns-.- L" irrariitis. 
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Big Pay 


am 


You at Home 
in 1/bur Spare Time 

My Free Book Tells How— Send Eor It Today 


R /IDKI if. KicfrpliiR' ra to anctliftr nrionutl- 
jnif tax’m | jEjirv-idiiLH ilctt deTe]u;imemri, 
backed few cu&nntHU enplla. 1 , *iw i-rftitiisK 
d 1 T Ptri fn infill 1 h ii-rvr ili- 3 nifc.il lor tajrL uill-lriiiiim 
Accorlrulf In it Kiimt online lit Lite 


rnt-n. Ac ran l«uij lo. . _ , , 

Kl-w Sark lira William I*. II, ( liLrf nf 

liie Itl-Iltln. [jLTHlljll 0} the t| . 

cS fronsiMTHi. rtP r . . , , , 
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„ U 1 r^li|lj.T|fl Jl.KII, 
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Jn:m:i||i-r-. "T : i T k L 1 1 fT MiiVlfl 1 -liV nl Ill'll "H Sin 
til fiJX- * Tr«k "11 lij+'ii w-ftb L-lKlto rn.iriMii!. 
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t--. 1 i find ! ■ ■ :i - 1 1 Ln yii'jr j;. 
hinh •»;!-. :iy| pb :i-jlui» i>t HidSfi ctteedoucf- nee 
1 .■ . r ; : ---- '-rii l- J . I t t =.-1 ■ ■ m in I-m-r.ii ii. i-i. 
or. iht v hlii-nlv all rr ynu r* 1 ' ! I Jlj- new 1 rx-- 
(jrxl mtLlwn BMlW (Id! possible. 1 *lTC J'l'Tl 
eizlit IjIr lalnirntos-.T onMii," . Ilwt Iffii-h jun ti> 
lihJld .1 ml M»rTSi'f ]inetiM.lLv ewv lipc «r n . 
cciTinir wt inailA triiiT i f m sliKlcncf enm 
SI 1 . si- ™ a Iifi-Jt nr, lb* Milo ill-ill- li-amlca, 
tbi rlu (Tiiaualus*. IS ehfler st,. iliiTyr- 
lllIlL. irrtl i'H; " t email r Eh 'i lil ^iuit 

nmiiLh Lti hit e-tiftn aitnei. iiivLAlIijig, 
hiiritlriE', iflTlnR tl^ibu Beta. ' 


IClye Ton a Big Ubsritery Gmmus 

Ymi ran tnllil htct tW r-bfij-its n-i;'-i ilm 
Kijjlit IIjr bibcratriry Outfltn tbit J cite tuil 
T lnijr iiihbi; leAthiLuif toajf, r^iinAliiig. iifiLtliiii. 

Ttrlt: vlxlOh ftiid TlIKIfiB 
M«vlci Indv 4 t 4 

"My trtloEuJf fiiut inly gSm jm ft ElWfiJUiflj 
krin'.vlcdRe nr Radio— nil j-otl need, to (H and 
liiih I a .:-nr 1 loll hoi nun, upon pradiLitinn, 

Jin'! 71 1 1 1 j' I : . k t - :iji> :i 1 1 s ■ 1 1 ( 1 1 1 j : i . - lUlUnhil 

0- iil-'..- . ■.■ !- . .ii - - i.i i-’ 1 1 xi T! -V in- T-. I— 

Tlfiliiii, Alrarirt Itriilio. ftT-iinenf.iluz. ■ '■ -Tim. r 
flu] nt'iil Slbp ILnIJu MCatliAU, MiiiijiiL I'k-liiDf;. 

rufbliq Addrrsr lionL^iuH ant] F t: 1 1 ■■ l. ■ - T ■ L ]ti-:iii:i- 

HervlsIjTH ana .' 1 c ■> i ' »■ |i <i=i«. Y-’-n tti.m , i m- c 

j, i.til- i-h ' min irlirn )na an Ena jut tnunjiiK. 
Vi ii-n l. -.iiv. ruiw n ; irnlle a jul: tn nut line or 

1- iadlo'c :il dir.cri.nL br;n-rh(di i-E (ifjiJKictWilty, 

The Only Way To Be«m« A 
CcniEltd HidUxTHclgn 

Yon onrf, lioie- b":ii -uifil Itiilio Ti'il IliiEo 
TmUiina to lit a CritlliL-J K ,t DIU-TI!! C l A.V. 
'J'h. r. K. CilWETUmfllt RTlIltf. in eiellULK 

-n;l I I., i;i . i- I g,.l ■ . 1 1 - . lI I .' I . I Ii- 1 > nil 

jilete hit IrnijiLinr. Tl u.ill l".-l-i fiwa UK ■!- - -r C(r 
uizz'-r ijorlb wlmtcTer br.iach or ICtdeo jr on follow. 

Tun iluii'r. t:*k a tiKiiif irr.ib ran crtiroll ttLI Ii 
me. 1 badi mv tPiiAlmE ttiih n mbuciI nRti-o- 

ment to refund er«nf cent <if a-mr if, 

nrttf L- 1 1 1 1 l 1 1 r-t i 1 1 1 j , ynis an- Hilt rntiallod iritli Lla 
Loi -■.•!! iic,d iiiBlrurticni SpniW 1 Ilfft lOU- 

lend F<f Mj hrt Ba*k— T&day 

fit". Mu . 1 ijuritiiltfii Mct? of the icinr u-ppifrT-.in 3 * 
tic-i fur Irriine;! men :» rflillo- IuiIot. Twhul fiof 
mr jreo tA'iwpc bi>jk of larto aod pmndpiftl». 
It f:l,:i (sjntaiitj r- .IL Lrifnminr. -ii on inv cmir-H 
h ri i'l tel Ifl u'llllt :*• i *. iN-a ijf |i r:nl > .M+ ll.inV Of . 1 , 

Tli Li look lina pot InuiilniJa of ImIIu-tth r: -'..i 
mod t:T bizoer pit and aiKCfwi. tt.iuf nui jrujif 
Toarjrff ,t iiipr-aiail l bo toupov now for 
juul Gou raiij , 




r^^isarat J * 


Ed Smith 

Ftlti 

Nolion" I Pndia 
IrutJlitLp 
Da.pl, 1 Ap. 

WajliiDgton, D.C^ 


hi i 




J, L SmilFiL T' rf ' irlnn'*. 


in* 

A Week 


r, 5 Jv rnrcItiR-i 
En l-la. Ih ■ nre 
n:- L1..11 ■ itrat-i 
RHiHli;r r’lin 1 
over eitectel 
lira outilil lie wIioil 1 on- 
mtlod. ThET aeluorn f"|l 
i Ei dee |][0 a treek.. — E. EL 
lYinbotnf. HH W. ^EUf bit-. 
Sortodk. Va. 


SUM in 

ipniiTlmt 

"Htnier oi'iisiiL 
H *■ L hllj- I :j E 
V-Jir.t i Rllt out 
of ."x.ir Lonne, 

3 tlld nol Kl'itiw 
ri raiRle IEjItir nbonl leoniij 
1 , 1 f : 1 1 ii [ 1 1 1 1 1 ". -1 Lh -,1 , ijllt E 

bt,r« !T. e : I -r- in iAj -i ui PC- 

( inn. - MiLton J, E.fik-X. 
Jr., Tctjtoa, L"a. 


Our Own Home 

i’-iiiiirriniiJ WtrLTn 
l^iruvri UiHon-dL uity 
Elid'O (t.i iniriR u(- 
' RnnlJChLloii deraLM 
futlrcLv to t r.ti: .riii 

mi ii . u -1 y. .ii r..; ii,. 
I'M rjicjL I'.'in ip l li(r 
B BwH jii'li'Nlry. Oui 



- H 9 #tl , 


I zro".- Ii lias ra r»l- 

] 7 -lu.:l ” 


i il l ItiiUn'a RTii'A-th. 
J We ocfujLT n '-‘er fiy 4 f 
ft Mi l r hfl liiiiuli-i il times u 
1 "* 4 uiu-li fl mi i-uire- 
non* nip hotf <I >:1 >i tnlu 
■ « - ■ . uTL^LIiii.'.-ii jL JDL 1 _ 


MAIIT1 


J. EL 83 H 1 T 11 . IVesIdmt 
Krtkimu ICaojn Institute, Brut. 1 
Wjulidnetr/n. E>. V. 

r p*$r Sir, Ideal lli: Send me ymir beta, "Bid Hewarda la 

IA--)n\<y , mvinz Jr-t unur. t Ion .on Hit ai.aTt--tLuic sn-’l f-.ilS-timc 
□prKi[f.nndcJH tn niiXi- liiz m- ue- i:i liadh.; Uki - Tiiur tuir.ons 
EQ-lft nut h’ld ti t rifirmf-StlKlj 1 reLn|;i|( ] ii 1 1 1 1 1 1 r. I_ H r.;l fliia plllutli 
Lfto liuiLit ci. i ul,i|ir;:il,.:.ui nq.il ill fit- no silU'iliilH Will WJL 


same.. 


1 1 1 'ILJ -'X. 


RADIO -TRICI AN 


-T \TK. 
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“You won’t 


be laid off!” 



i( It J a (c*j!!h Tirh+a fdtosra jjtc 3 s,ii 3 &ff. Ttier've: hceo. 
pitLlrjg <luu-n giunn rt our pbuE «uij evrrvhwty has 
been wonied, TrundccinE Fhrrc Ltic acre vrauja loll next 
'■' 3 t sniiiitf mir froL iiii-^lLijf gw:| yrsttt-ihiy whin (he 
tmns, 5 . 1 cfTi|>rd rurrl said he lud a beALer >nh in mind 1<x 
m«. '[(’a Lrami.il men like ymi p-e n«il arounil hen!,' 
he surd, '«id iL’=i Ifioi ha .- 1 we must lot some ui Hu; UA- 
Isnfnoil pa. IT lirae ftllan hid uwd the ferenisht y:n| 
[fid , and ■dinlied. Urith the ]i;UrniLim:il CurTTitiimdrncE 
FV Kcpri I f. , we d lm mixjhly sl.id Ig tro - . ihr iiL tcc. Tiiiisftl 
men. never nuod. Li> worry ajucl LkiJr: abi. a_'jur.:l here I' :J 
• • • 

TptoT. in dfl parts ef tha irsetil, through Irtlalnir supplied 

lb/ Ihu 1 1: ! . r n:.l I ii ■:: . I Ch rrr>„ - m n!« “t>.-i Ti iYih . 1 1 , h In ill .lifJ ^ iif 
taini liiTn ep.Iij llir.r; Mlfcea PO TltuiAle th*L Otp&M/kit W >1 

TJks'i F-eif M Lhm reculirlf. In Ihli si» a lr'» apu. Lt 1 ± 

(hfl iniH'.-J I 1. 1 1 L n Iiu ^ i ri -• L ! i c Li 1 1 L Y: _| lji_ Ii '.i. -.iiii’ u IlliS .. .A 

tnvnl Wlur ni* Bind wA he" ! 

JclSt filur it cctiJ pnicif 1 htu Cuiipt'rJ UitluV 


J N 1 El ! NATJO N A L GO RJL££PQ N D ENGC SCHOOLS 
"Tkt ('rHperjpt I'mvntitp* 

Ul'ajJZI a Lk r 5 ernr.tun r Feann. 

Vfilheut OU'fc W nlillfidUnri,. Ilium** tend [DP 4 [»W *f yBUf lMlflL- 
]rs. '-Wh* WiHi ud Wbjr," mill :_IL J.1.I Lh:uli:i h xJjlyL Lilt lubitn 
lexers yiTilcJi 1 Ji3.ru jeuLwI Xi 


TELH.HJC.iL AN a 

lArrhlEeirL 

I .Udiltorcu rat Dzafl rmia 

I I iu-li-li::: > i- -J L 1 1 r t Ii L 
I W.urf >t|L|Br,Tt i"H 

i ’"ini r julur ud ILullftr 

IdLrUrCUEuL III lTIsvIiiiil 

j«(njrtura[ J.>Alnwr 
.1 1 ilri.'Ii: Ii: V.'ljili/ 

!l:|w-L-rira.| IlniiSnWT 
ililiviTle LI Jhldnif 
.AlV-Ul.-ij;, HVcLrlcflnilfliiD 
JUl'IilllT r L ,-| niUEp.-lClE 
' r * ■ 1 1 ■ /' i j i'll EnBLnccj 
I'JVI' lih-rs VL:--f 
llfrrfiiziltg] Enelanpf 
1 lln.-lu.nlni] I ■ '..I I -im~, 

Olirhlnlsl U Unol Busier 
U r :iLlr:r.i:.iki:r 

JIM pent Hr r TLnsmElh. 

lErtiSja lineliii ,-r 


(KIMJ5TPI.AL csvnsis 

3 .iiUtun-piiiEb] Mwh;inl,c 
I llUinUlik' II N':in Fl 1 1 Inir 

B EIcbUuB .JViuliUtKn. 

_ Shy it Metal 1 Vert nr 
Elr-Jin Fiiiiiinvr 
ji’rj=i dliertrlr Enrlnrer 
CLtII Enylnrei; 

Kj r.'LYLrii; j. j 3 (iLariLilna 
btufrl j«r 3 Ll.i:M 

LI. ii. LpomipUrer 
h. It. l^rraan 

I 4 .lt. UN liL'jnd Itul I'l HR Furl 
.■tLrlirtL.es, □ Tralfi ijewMuai 
IMkIi“at hiiflpji-rlnir 

B GhradsLry □ I'linnuu-y 

Mliilntr EnRtnwr 

ha □ Jhilli-ruikcir 

1 1 *. r— 4 tr r ur Miii.iL 
Hi" jTedurtnR 


i . . i ni >>u 
I XjTlrjria 
iTeilllr cV. 
HZr.tL.rn Ml 


R tViMltH M.ir. in- 

■iHTlnjlLiirTi d L-'miL f;m= l- n( 

JUBfJsnndnra M JiUtiilEuyjiin.j Q I'.juKet I'jerrl- .: □ jtijit, 

iiilm-p L^JLirliij J^n.; Inter 

EgaiNESS fHAINIhlD GOLiSEES 
^Itu£lusT MingsiemHil JiresLiwu t ww iwiifatL 

dUkfl Uanijeutnl H LrLLctLiiy Hhniv Cur.li □ Pisan. 

I n f|nitr|K| i r.|ai-n ,-n! I Ml r i ; ■ ! i y mill Ty;ii ::t 

J'tTKnrriL Mnnr crmrait l-Guinplele ircnimi-TV’l iL 

LJTtjSil Muii^ijL jijriL JCJell Xmlet □ jIi.U -CujbiE 

■Hemun^intY rif'nt Aeeniart^Hi lltsL'I^hj- Clerk 
C. I L Am.ur.Unt Hindi i’-c 1 1 r- :■ L EiYMe,-| i 

SliKlikDiTsIhD -lli-l: HiJlmt Ptlhjeftl 

SKTThrlll kVirrk H" 1 1 1 1 1 .■ i: n Prriwrj'nry 

-•i.jrHlj Q lrerr:h I ; ]]lu lutlnit O L’j-^oenJnii 

dalipIDtuihl a □ AilttrLIilaj _ Lumber Dethr 

tkmit ,. — _ . ^ iv u . A£p. , 


Adilri '} 

Cltr,...-..^. 


. Sl-itp 


Qecnpctlun 

11 full rrriiln In. r' n n 7 •J c, irr.nl J.'iji epi p-.ri (□ rhp. f nrrrnati'nnaL (Vflr- 
rmtvvii nm dtAwb cuiiee.ni. L.ieiJe-f. J e-M a rejj. {.'enedn 



Instruction Book Included 


MysteriousPowerofPelmanism 

let tiB necirt you fi Tm copy cr 4, Stlriit1llc M Ini TriLnlsf." An Lu- 
ll rjnlvi- L. i.ik war rh urn 1 JLli'i no umnluc nyfitnm nd ir |fi.| 

*levnu V In*rv| Ely :i|.;-TO Chnu fl.US.lHH'J jH.r:.ljJ«- I f. ur||| ti'IHT v.i.j hour 

ind why JtiLnmnLxiii b(tic utt/y wt™ u-F tench Ins (nr <l««lapSlV40 
rhr- Enrii.r:. I L nurTH/iE i lie.Jg.ine fimr. 1-:riil.-.r»i-.l liyjgrh .: a r.MRi lulled 
■: ■ n# j Juatre Uen H. LinS-icy. hlrlLairf Ij.ii. Lit, J«-i j; jcriircrt 
I'niios Cl: Lriei oX atwiiLii nsil Ji\jImIm>iU of if rLlo TOUAY io 


THE PELMAH INSTITUTE OF AMERICA 

71 WIST 45(h STRUT {IFFT.il NEW YCRK CITY 



Learn Public 
Speaking 

AL-htianr — In spare- tloin^ — 2 fl mlRUtoa dni 1 - 

4 >TH-c..Brt ^hJCAfin fHrSr? ‘ ’ l'i n Hir-mcdrlin.-*. 
InrPiSuw f.-.nr ■^■rr. -.nr'iici jiiilH? b* «v«t 

'XU? w 

NDATH AMERrCAM IHlTtTUTF. ^..,,1 n jn, 
2 G 4 .L tUchliHi Avenue. Chlct.n, Miined 


Government Positions 

Clerk Camera, RurnJ On rr iurs, IIliLUtLy Mail 
Clerks, IVkHEmnMera, Depiirtructii. Clerks, uiitl rrany 
otkora. SpLi»n-rljeJ salni'ic^, aaey work, vacatinn 

with JJXty. Otlty Wtiitp'-'IL nchtxil ed ueatinn jotturmi. Kk- 
in.: i\:.1 .. .im : I J ri_ JL.SIT anpi'illttiMl tm<t yrear. JSumi f r 
our Civil Ftwrice Cstalon No. 4 . COLUMBIAN CUR- 
RtLSPO|Vr>E.|VCE COLLEGE, D. C. 


E^GINEERINC^ 

EL£f.7tiftAL ,Wf A t, - > TfWC T*JJS Si JL 


itlli / ilRCUITECTUiy;; 


iNllHiMYt PHHCTICAL TtCWNICHL CDUREE 1 -. Dc*psm n 2 til'l 
jjilriccr.21 a I jivar . Ss*r -I ph.#|. i* i';« 4 Mwitkl ii. 

Clr.’-.xirXji. Ii-iliu, ph/-n- Hinl. tC-^JTlrk lhlru'“ >, .wt, Ar«»i-jrv 

Ti iirJIrai. Wirirsc. rrr«ii*. tiTTfllrrc. YT-yini. LOT* TVflTle?!*. 

KEVWt mil t-lrr-p £s*RUrr 4 T ®ITIICra*d IlI^S'-KI™ T>P? I ’ 1 ^ 
llujJi.n-iirnr --it|t |-p Ef-.l'P.lp*- I *SC 1 1 ft -"ETh -wl-'k ■> kciJiU. 

Villa Lxi <uv | -fvp IlFaipi.:? 1 ! uuhi pIt ii ill Cac-b. Jill pinr. 

PlmL/iv KrreiNEEPeina coeleve 
10 OI. Jk la^piinn Avmw Kif ibi Cttf. Hli>iairl 
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1000 Positions f 


Open 


H OTELS, Restaurants* Clubs, Apart- 
ment Hotels, Institutions, Camps, 
Schools, Colleges , Hospitals, etc*, every- 
where need trained men. Over 70,000 high- 

rliisK pn-siticma to a M-ulldgtM-, Assistant Malta gar, 
Steward, Room Clerk, Purchasing Attnt, Sporla 
director uhd scores of ntker nccutive positions.,, 
paying from $ 2 ,£Qti to 3 10 , 0 M a year, are open each 
year in the hotels cf I ha United Stales al-one. Nearly 
two billion dollars' worth of new hotels, apartment 
hotels, clubs, restaurants and Institutions being 
built this year Vvill need over Li-DO, CHKh trained men. 
and women. 

J WILL TRAIN YOU IN YOUR SPARE TIME 

Tlmmiib our Pf-mnnal CoecdiEtig Pirn, which adapts the insr, ruction to your individual 
needs iilid hn^LLinmtrlits* Von. can CpLidify for a well-paid position itl your Spar* time. At 
!HIV t LttLHi them am over I .U00 positions open. 1 put Off Students in touch with positions. 

All over tEus United isstutes thny an* eagerly sought l>y thu bigured :md I >r.-;i. JuiJols. Hotels 
start veu staakries up to t^bOO a year with your living often included. If you want a 
Steady, permanent pih-.ir.Lnn, with oniric ad- 
VAfLMnnent, Fiufi-i ruiLing worlt, liij{ pay , lino 
living, with nieids find luxurious 


apilrtment often furnished 
FRKE- — you cull Eiud it in 
hotel wart. 


I 


Opportunity Coupon 
1000 Hotel Positions Open! 


lew in Ilcm-E Tra-I hi tm fii.’hiHils, 

Room DA -31 i>, WuuhJnfi tan, D. C. 

SniwL ran; Tritbnut flhLlgn.il mi thu FI'iFK HOOT', '■‘Vcnir 
Big Oqpwtuaitj-.'’ with delailH abnut Rccidtri Li.jD Ld iIls 
K lifimax] [Jn!]i]i>yjn I.'ul. J I u f OB u . 


\ r iilii 


tddresa . 


No 

Previous 

Experience Necessary 

VT-r train T»u Vr mail kn ruur wpxre tlmo at hiiirw with the Lnflfl Ttroonnl Ci>nvli 3 ns I 'It put pc U In h-iidi rrlOi hlc upprr- 

uiTilcii:,. AUflfywor [r.Liiiiiiir mwler chr- peroniilsiiiiun-.luii ul CILlfuril E.hwb. Funner L. a. (ioverintirnt H norland R l >r:uii:mr 

J'.-. imtI IT ‘ill |i:m ThhHi xlhmiLIiCliI At:ili:ip mp Ciub-uPniil Isj.- iihT 300 IhiHh ! hr. ■ 1 1 l: I .i.UI I hr- I iKi! „<l:i 1 in 

Thni'jcli Jwchi llnniHI ObukHb Imume Manner nfA Wy.arnu lioM. 1. V. Hackman berime «mM«I CuMV 

■ r ■. in- xnan I I.ri-l llr'inorli nt'.- l.ii i-l;. •.nexuri .rnnnd .n iMui wi k Iii-.iiii- Mk: iiu Uh 1 j-wI» Cnu -r. I r.i.i-n k v. i - : 
wad npi«..:n(nl aerckeeper or a Hainan natol uUer he rcwlvwd his dLpL'jnia frum lit Leals SeIjwIj, 

Fi 9 EE BOOK DIVES FULL DETAILS 

ii'j matter k-'IibX remr prwent <n?c’ipal|i))i — (jnstw i'iw upyiir- 


tonitif* Cor In Sim hlK-twyii'i; M^l m »1 liia?MiHll','Wl ri<ilrt. 

M.Liii' HILUliiniJ iliiVT Hiblilf iM iipltlilllll, tl'jtLl imiJILIiiTlI |:;i> Lil 1 

u Itlqta. as SiF.aiHI 3 , year, even Serin!' tliey had finblicd the 
ojurie. My l’riss lJ ■>=■ h — " foiir UUc OppvrtUnlE}' — dlwwa 


liflw ruu ex 1 1 <|u.v> in'll msiiI h-tiiLlmih I i -■ i w r^iij im reclFtered In 
i Air xscL-nal Hnpl. .i‘ph , ii*. JJurflnm Tree c.r exesri cLirdc. 
kix,|| Umi fcniiHiii tit. i-ince f-..r ynur IWn enuv n( ” Vimr ni K Op- 

F ihrtuQitr . " eipla'iilhH 1 i?ilr ■Mnney-l'iwk Aktmidcii 6 mill irtiijw- 
nij luivr m cf.r. trnhi you Inr > i r i r: or tb»c ^|it£ulOJ jKtiLiinLH. 
f^:ii| ii.ir I " iucliLj.- S'rj-'A r . — L- l i . i . ■ j,- 1 :■ j r. ._- r - 1 1 1 . 


LEWIS HOTEL TRAINING SCHOOLS 

Ream DA -310 CLIFFORD LEWIS, Pr*». 

Tfk^ Or 1^.1 in a I and Only Schinal nf lia Kind in the WatI-iI 


H^hlnflkn, P. C. 
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A SirjiJ >.y th« rail’G'-l IT jikrr, M Iirn-I 

fijMiur i . ii:>!:iirr-r!.i — v. - . I h OTiHpnL'l 
iimfL Me i^nnn And pli jlnf ijuuTi ■ I 
tl<» llmr IfeXkC SL rui lor j'lm l.l 
lr-UB-1-.T qui^k^r, 


ONLY 
$1 9 -B 5 


Fnt 7 riil)j filyfijin 

Ifimpl* uni .My hn frf# vtih tVtF]t bAJlSo. 

nc» (nr bU-TLturi- jwh ilculla; jim ubiiipri^n. uf r* 


THE AMERICAN SCHOOL 
Dtpkr It-] 47 , Dre-itel Avs. Si SStTi St,, Chicago 

Fleui* wtid i! : wit 4 x>f? or vWs;i?ion. irvu radio L«»d am: 
pj':i ticket :iDii i.tdiO biLlleUn- 


_ ^ Q IP I -5 _ ,1 4 1,1 4 ,,, + -4,4 ,4 ,44 44 44 144414,4 ■ A(J* 


1 ■ ■■ A i' - 4,1 , 1 4 1 4 1 4 1 4 ■ 4 1 4 ■ 4 ■ 4 I 44 1 ill 4, ■ 4 ■ 4 ■ 4 ■ n ■■ ■■■■■■■ l ■ 


fitllr.T.T.l....... T.T.T.T.T.T. , 3 CflJl! 


Writs (w rnytree bcob ' 'MUhn fi A-dv^Ooid 
_ Kfinua] Ccrreotive C'JlUM"' sud a free copy of 
my spetcii maciiitiG. 10, WO casts aufffisiftjLly treated. 
Eil. 2-1 yturs. LfittoeBt telttml a'cr ■ttOUWftr* in WocM- 

FililL-rfi IruL. it Nprt^r Spick iSL? hfllibt4 Skl[., NmfMhy,, Hep. 


VOH-Ckb Imn l”V 0 J r — c rl rm. a. nil cclclnal RTFXcm 
■nl liinsrocliiin -every |iuC til U ■= H#p4iir!riE 

Trndi> ar hiima » fuiL sc bcli-cr film jL m. ikaf-. 
VW lhii rJii ft moiwv whlfig JFira ir.E wiuti a 
veil |:jy:n c pc-aiSIra oa iluE F=. klltlf C«#i- 

pltfln? riir r n n rv c-i Inslrzcllmi. Ll^iiil watch 

repmhtm Aifissvi In ^errand amd n»n Umm 
I u f-TS per week. Fa puEKulot ippAj' In- litc 

Wil-nniln S.-li.i.., Watch IRci r>» Irkiifc 
in fc w **,. Alll.l'.'AUni E. -Pi*. 


Iff UmijlLlMJ Ht f llM*' 

wiiii <w tuuwnf 


WIG AND LliCWIG 

IG 2 B Ludwis Bldg,. If,] L-Leil N. Lincoln. St., Cfiinjio, lilinatr 


Eight ii 
Mu sde Builders 


MEN WANTED 

20 to 3 & years ofrf 


irst Lesson Free! 


Broadcasting 

Television 

"Talkies” 

Manufacturing 

Service 

Sales 

AuttvRadio 

Aviation 


See how easy 
to learn 


Sec how quickl y you can 
get ready for well-paid 
positions in fastest 
growing, most prosper- 
ous industry. 

Big demand right now 
from employers for broadcast operators, test* 
ers, inspectors, service -men, deaigners s in- 
srallcrs, and “ trouble shooters.” 

$4(H to $75 a week — and more! 

With free radio Icsaon we'll send you our nrnati ne TOm- 
1 uilu<] i raining and cm ploy then t agreement — spwd for 
help in Marring a beginner^ job, whenyw* notify h&Qm&y 
tfrougA. Guarantees you help in findings position » s?i.ti s- 
foerary tn salary alter j'oq finish, nr money refunded. 

A World of Opportunities 
to Choose From 

Rockefeller is build ittg a ^eS^fJODyOHlOO^lfl HftCff" 
in New York, ao.ckM movie rhemters have gone *' nilkLif.'' 
Autu-Ratliu is iEllinij like wild-fire. Midget sets are S(jll- 
Lb^ ur r^te nf i* t OM a day! AvtaTioii t ii;]evis.i::ni 1 servic- 
ins, sales — all tliest! mean highly paid lobjan-d j>lenry of 
iFiem, All you need n? prt one is the kind rraininti we 
^ivc yniij tacked by r real placemeitT -Service. 

Lesson FREE! 

Mail Coupon 

for free rndio lesson and book 
of thrilling facts aibour this 
wonder-industry and bow to 
“break in." 

American School 

Dept. R-I47, Dre*el Avc. 

■4k. 5 Si1l £[-i O-LiCikKu 


RADIO TESTER 
GIVEN 

$20,00 Set analyser 
mouhle-shoutinn: j oIk- 
tickcts a pnrt of this 
training without extra 
charge. 
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ANOTHER PARKS TRAIN E 0 STUDENT MAKES GOOD 



Limited Commercial Training at Parks 

Classes McMakin as a "Top-Grade^ Pilot 


WE DON'T need to say much* in this advertisement. The facts 
5 peak jar themselves! Hert/s another Parks graduate (February, 1 930) 
that is a “top-grade** pilot. And don't forget) He took only a 
Limited Commercial Co a r>c — yet read el gain whstt his employer S4yS 
of his training and ability. Isn't this the kind of training you want? 
Then* clip the coupon NOW, and get full information. 


Paris Air Cxlifpe **** sw «/ tire first to bt lirtnsett fsy the U. J. 
DtiwftmitrtTf tf CaMHtrtir a* st fuitj jetTtdJtt# [jmtipati Khfr. >i 

MAIL THE COUPON TOD-AV1 

PARKS AIR COLLEGE 

r - CCLIFOH - - 

WwfJ'i largest an-cH Fln-ei! CWflnrt flying SfiiwjJ 
DIVISION OF DETROIT AIRCRAFT CORPORATION 

Section 1-1 £0 Park* Airport 

EAST ST, LOUIS V ILLINOIS 

V 

DftintS AIR COttECit, 

1.150 PdpIii Alraort. Eert St, LouFr, IR 

Wllkfui I-Ciil Cl ublijjilz-n nr, 

■ .1 .ri . . 1 . 1 

r lul- , Tail veil ll'JIliriEC .i'JIC-T, 

Nwi 

l ^ l\ 

1 d« iffCI- 

tiled la 

bail 

P.Jhi'f 

O - S»i. 

Lu j<ii n 

Mkdwaki 


§3carp«C3> At* 

tww □ 


yricih 
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ee 


You Improved My 

Saxophone Playing 
better than 100% 
in 3 Weeks w 





Famous Saxophone Played 
Leariiriif Chicago Orchestra 


Wind Instrument Players 

ATTENTION! 

ioo% 

I 111 proveinent 
Guaranteed ! 

JFiijr CTfr ten ycflTB Sfl n-'eiljo lead been tr-rjeHlrd 173th 
'slaw lingua . , , Jn ttiTes weeks I improved hb play, 
hja Letter I li un 1 XT j , , , hn ">l™ Lunuue" trouble left 
bun r , . today he writes met What you hav-fi dune far 
me is abnust unbelievable ... I aba went ta tbnalc }'iJJ 
tor the wonderful impravrroctlt you Jiuvc Eirblycftt about 
iu mjr sinking voice is welt" . . . 

Wltat 1 have dm* fw Sarvril* I GUARANTEE TO DO 
FOR ALL WIND INSTRUMENT F LAYERS I r , . and 
remember— I at&y guaranty Eri improve your a L 1 : hs i : 1 w 
VOlM taa | , you know what a good 5 1 rv p i - ■ ST 

mepfls Lodiij. ta any bidiesLrA player . , r TUG 
1 A 1 Ati D F AME . . . W rite at imre- f-n-r [tee liEerature 
telltns all about my patruihijiiLS KMhftdtlut Kuamnter* 

Eugene Pitiit tiliiiffiT, Dept M-.ll 
Suite %% IS 10 Wilson Aver, Chicago, 111 


BCCE-VE FEUtlniPiGFH. D„,i_ 53.51 

Srfl*S 9 , ItUU Wilma Ait*-., ChtMJu. Ill, 

Please stud em FREE and Without eb ligation your frtt 
□tfrature tailing n 1 L about Prof, Ketoclil inaer's .great 
UWthodSDd Ilia Money B-ack'" ijuarancee. 

Nb m m 

AiWtit 


C*T 


Sure 


N FREE BOOKS of 
BUSINESS HELPS 


□ mnlo 
oukai 


ram 

B 


ta 


Wn piilUinlL ovtfr H-Otne Study Books, smIl & 
treutise of its subject. Wj hnveobe-ur more For ^ 

LI Commercial Art Li D«anl|7n 

U Lettering Q Aiitomoiirie* 

n ArfwfMflf □ battery Work 

□ Sign Mihlnf U Untrlelty 

Ll Nadia Jj Cstpentry 

ri AlUlfHON ■ O Btdldrng 

n Pal ntl nfl Q Contra rtf nr 

U Hlk Screen Ptochi C Sh*6t Metal Work 

and many ntbft tnbiootr, All fully clesrrtbed In out t’lLEE 
CATALOG. Cbr-ck da fuhjoctfl Jn whErli you arn |jvtorv-v[^ I 
aoit write today. 

FRE DERICK J. DRAKE £ CO., Publishers 

Room 5 QG — T79 Nr>. MicNgan BIvtL, Chicago 

Drake bucks art tor salt in all book stares. 

ACCOUNTING 

Tim Mnurawded, highly pairl 
prof emir, Jiof t^guntinEy offers, 
nv-rvelou ■ oppEH-tsjriqties to tm- 
biiinuR men ond Wm, Send 
for our new bonk ,"The Aumhj nt» 

BTit — Who he li+Wkiat he doti. 

Haul lo her ante one. 13 ' end (he 
firittAtylEnc>ki« Both will hr. 
sent Free. In reply pirn* rUte 
n[*<n<l pnitign. 

1 KTER NATIONAL ACCOUHtANTS SQCIETT, he. 

A Di'viaitrft of thm 

Alcu^uder Hamillon Imtitutl 

UttS.173.3rtl .“maQi F-Ml Ili^j-i A-re,. ChittffO, ID. 




nOAU/ JLMME AndWina 
MWMMm Schofarshi, 


■Tapif pJi'CjjP^ Crrr--hiF]>l IwIcn b±u or larr-cr. Ujm pencil 
crii^M «rlnk. 3 ‘rtkq Aar-- g irjilrcpi-c-n luck. Mb I !v us. 
hwmrrmwrtoK Bridfcl. Ktu.lPnu MHVH-lMdfc 

will r-fniori u j.va^a C^TipIPI-a Ifr-llr- Rtllflf raim^M lu 

HLJoamirrlJkJ Arc, «Cqh gfi-iFraiwitl inti Hid *qiupTi»nt_ 
AllwilM im 1 r...f I ■ 1 |! J?J H r-r M.-lli er^rl-.-r Hrh^iml^hip 
JiAnr-rpuj Ofnr LOC3 tKly (D HtllCdXllj *¥ir |l1 VP BUI. llri.JP 
Jr.-uirr- t'-.-'V. . H I i I ■ I. VIM. 

Circle art academy of Kunr-Wia 

S 13 - 4 . M«ptf-|tl»r H-Jirk BuldlnR IndlarjpiLt, it.£ 


BE AN OIL EXPERT! 

Vinr.f&Ay, prii i I ■■ h I i**y ii> twirii at heire jn nnnra tlmt. Ctnbny 
1 in III iii; Meitiiidd.l'lTieUDcTran^tHirLkcli^i, RenuLiiKKud MktUtfav 
Ifriit ■rVnJ,ry. r FJtKi-: Hoe . tf 

tCTnaLCIIM CWlVIHiCEHIHa LUrrEtEIlT, t»rL 2TL TBPr WAT HE. IND. 


“BECOME A LIGHTXflWG 

TRICK CARTOONIST 


j^rnd n.m Tar t«:ah j'nVhrlni Ttrinni ef 1 T 1 trld t>n.w- 
Inn -rkh Lai-ri-U,w» vt ft ill 'J Ik lir-gi .*■ Krm. 

BAL 1 U ART -j L Js VICIL lygt. 1 . Or bkath. iVB 



L 


EARN MECHANICAL DENTlSTR 

FARn LI lH.f HOKF.V— UEV tTEFldiL* tVJSllY- 

mait: . ThlAbmiHV-iiia.lclnK Iki-::iiw cut lylnmcd Jn 

In ftr qr v-Tinlrn «■ pj i cn ■. PrbCEhdi irAlalrw. Isik 
kWhll .nrfr-icIlTr Kppr km 3 cHk-I hLcUjr MdCdriif VilUi 

kf'i IClI'k JuTij [ L t'pJTciJ, | P ;Vl : [i ‘ it IB rKTJJ 5 &j|Si^r.,L 





SHAPE your NOSE 


1 AN Hit 1 

'wtfto 

Ahita Ka^ AdjuFd^r flhapeR 
and cnrtilAfie — mitftkiy, 
Eiffily, pamlesgly, while you 
sleep or work. Looting rosult*. 
Oifiltl Medal Winner. Doctors 
pnu'eo it, T8 f 000 usura, Write 
today for FREE BOOKLET, 

ANITA INSTITUTE, A *12 Anita Bldt., Newark, N. J, 


3PV'riqhtG( 


irial 
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my t r,jLi:i:itr LL-fi noL Satisfy yau ;ifiiT 
lih&uCtd you L'-i h^CIT [iCiuiy baiik. 


Write For Itr 
TODAY! 


NEW Helpful 


Draw 

This 

JACK 


Pay-Raising Plan 


\.Ay . I 

Man 


Any site 
jtm wish 


Write t6 me. I will sent! you this new bonk. faut a catalog. 
My Fay-Raising P3an and Money-Making Advice, lean prove 
that John Savadge, trained by me, makes $300 a month. Earl 
J. Dupree, trained by me. refused SSCK) a month because ho 
makes more in bis own business A. IE. Bernier, trained by 
me, earns $7000 to SMOG a year. Arthur Dewalt, trained by 
me, makes mnre than SAMI a month, D. C. Stronp, trained by 
me, makes $475 a month, L-V.BrougMen, 
trained by mo, makes S3HO ft month. 

Now in die ! Inut 1 o bn m- to be a d r^r ram an. Got 
Free, "My Pay liaising nan/' Send for il nt 
u:ick. Reaiii ciiie advertisement dear through, 

£ec fer your wlf linw you enn runic rra.1 moor? 
os □ draftsman. fiead lur-v bincb work tliure is. 

1 Train Tou at Home 

My praeLiical workLop mcslwd makes every step 


Get 

This 

Rule 

FREE? 


Hurry! 

Send me copy of 
Jack, I want to 
see what kind ot 
a Draftsman you 
will make. Copy 
it quick and I'll 
□ end you the 
Draftsman's 


My jn-Luauca] wofkliip niRitM makes -every etep 
ifi learning drafting on f:L<-.:ir an 3 maimg picture. 
Tri ll's, ■why 1 train vm so last Id bit a drnf r:;m :in. 

Money Back Ifi Not Satisfied 


I train you 
incut, If 
you havo 


You Get 

MaEriftfl 

Tools 


Tht*t Urflwtnlf 
Ti i -T|, menu and 14 
T in>|j ^irmijJied 

u/uii mj C.jur.ji^ 


D«|tJflM|I 
Nwtdtd litt 
Ault Wart 

'Tbc ■ainocbUfr Iduilrr 
li Qrt c-J Lh# ctilIak. La 
Aiuria. Thcuiinsfl «iC 
drafiimin c.«-m 1 w 1 . I 'll 
i"' '^r. *h» Furl's 

tlecEridlji 


lb* TTtn!"! 

>T iBSTTirli. 


Ii 

matin I cm 
UnlLmirn dte 
BTCTr t£rpins«st aC 
rainrutizc B«rl. 

tcxti rsn Kt h-3t=*. 

*S*h«-. g 

Ariitifin 

Asfetfta If Jaai l* It* lB« 

Cinrjr 11 i* hcijfaJ u>*[u 


J Id ■f.'I'fmmi 

r-.’u qu.ch ul bctrriF 
■nrjjl:n.T pnilban. 

Hoi nr Bm Week 

Itzbzr bin t-^llinD ud 
rusbirhai tnnt^irli.tkn 
KfcVi* t A fl ft ITi e iMhdlni 
•a art] Inziirrifci. 1 1 - 
dndi nf dJAfirmiri hi- 
Wm# tn ttilt ttrk, I'll 
ibt-* ?•>* W* ■*?, 

Bid Edict* Work 

Them wll *l*tr« Iw 
Ulliu-i Mm rn 

CHS Be Gr-Tlni. »ILh-"jC 
r I 3 r.i -cuH^n L'r dnltj- 
nan J I mill x«i 

wbltoctar*! 


Earn While 
Ton Learn 

You can start earning 
money a few weeks 
after beginning my 

tf-^inicvif. 1 (jive you 
special w&rkftndtellyOU 
how to make money. 

Age Dr Lade *1 Education 
No Drawback 


Money- Making Tools FurnlshecJ 

You get these line Qualify. genuine. inv* 
ported draftsman's t-rals, just as soon aa 
yixu become mjr Btudwct. ho liner tools 
made tor practical drafting work. 

Employment Service 
Auer tlftinirm you I hdp youlo reI ajob 
without eJiarakwi von a rant for thlsset- 

■vicK. Employers nj diatcHcndn raimcto 
me for men Lii*ea‘.isc they kne# thatiuen 
I train make good. 


da h ot 1 1 C- id t-;V0JL1 ci 

IH. rinnrH, Yud nn ,n:r. 3 ,i«I 

tabci btali h-liwt erndu- 

■- My |imrUrdi L.-. 

Ifflu iu B t tha Iti<t- 
faj nuOill fa Ih.-- 

r nr ■* ii-inirl i r n J 
draftiiaao. 


ncftint you put (h i-5 Mag'isJrw 
Lhiv.'n Let El! ::End yau.^'Hy Pay 
Eaiiipg pin Remember Draftimeti 
are nuKtled evErywhErE. ThaL'Dthefaindof 
pE'Ole^Ctn l« JSKI iuuy, Mail CluS OOujkiu lixlav. 


Edginttf Me t 


Hfl Liwn 
Dir. 1J-J1 


inis Avenut 
ChlOBgO. |Uh 


Mail Coupon — Get Free Rule! 


ENGINEER PORE 

if 5 1 Lawrence Ave., Dlv. 13-51 Chicago 

Sftnd me frEe rule; abo settd me free of n II cost “My 

Pay.Raiamft Fla[l' ,,, — JlOWto f-jm money yriii^eJnjTiViig 
aitd proof of hLg mor.uy puyinu gtosilivna In- lug i-i-J'ja- 
tnus tleIlL til: w . 


JlbmiL— ..... 

AiitSrcss ... 

Pjst Otfk* 
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^g gJEEBZEgiMIIg 

Mr ]■ What Kind of a School U NATIONAL? 

5? NATIONAL ia n Mil Lion Dollar li-isi. j r ciiaoiL — 
— - esluEjluslisd in 1Q05 — -ftxujgiiized throughout t.bo 
oEectrical industry it* on# of Aiilcricii'a f on> 
»aCKst trade fifhnols, XATIONfAL ofTerH practieol, 
into Drive Trniiiiuft [it nil elpntrienl brandies, Ail 
tfich elli - ill t’Siwnlifds, inr'liidiYl. NM age limit. No 
jH^vioua experienffl; Uworeary, Ijfc Scboittrebip 
|jrivilcgDH. Utart any time of the year. 

L H«vf Lons Learn Elec Erie Lty? 

NA I'IONAIj BFOj'K'rJy trains yon [u the abort limy 
nl li to Si month*. I r ]jon compleljng this Condfii^d 
CjMirw you !>rj! f-jLIy <1 un.1 irir^t M h u, Ptactjcal. Comipcitnt 
Lk^tncinD, iirait yni liam nut risked yfiijr tilmnocf- >uf c-iupkiy- 
1 1 « i.’ i i i.«r inferior, iiinrcmni&u? EOi-LnietiQJL. 

3. Whal EmpbymotH Strike Duel NATIONAL Ctlarantfle? 
NATIONAL OUAJIANTERi? ta cira -in;i nji fci-:L :lIxI iJIacicnb 
LiiipLflyniDTir. SrtTvjcM to -■‘tudenta i:-l: ■ nir lu k:i rn I i virip expftnHft 
JenTiiijws o.rwi to jiriuJuu tu 1E M.ine *t*rtBtf in thn Atuntricnl 
Hr.;!. I.J|,> ia the ci i a it any neDUtnldu wjbuol uau ]» c-tn,.et,. ( j 

ti> de, 



/ Dept, H-t, iiitir, st. 

Lot Anftclte, California. 

ft ld ITn i-.r.r |, r ||« C|,„| r .|„| , k, C 

E-lr-cIricnl ' T'l’ ' ' " - 1+iiYnlhB Lib I C1II h 

EFJKktj i-'iC # • ■ tiC-Piy LJbfIi tnBL JVifc.. 


tot FREE BOOK Jt 


Electrical ScKool 


]i- 


4. lAhfil lii'J'j'.'.'cm nir, Divrg NATIONAL Oder? 

NATIONAL jsfffjffs TOD ilu very boat tecbaleiLl-pruetical 
E : i.-ii it,.: i imC inoney nn buy at * fiijtth within every rimij'H 
rat*u™- [t doev not <iffcr tw pay your Taltraiid fun, 1 , puna 
anil board Or other portQiul c.tijeiujcs. prcf-utiiitf to MwiL 
uduntica In ihi< ["LtOPEJi THAI NISO OP MEN FOE 
yLCCE^j?. 

£, Whp Y«u ShooEd Come lo LON ANHELESI 

T^S ANOELE3 i.i tJi«- I.i iut u[ l.h>/ fJOunlTy'H rrn-Kit 

TUIKilL HKtTI r ji::iL iSy. fli «|.XIILUILl -flfl Well Jtf. rhi* ni irjlj'b 

jLn>Ar !■ •.'■:il nity in '.vhidi t;u |ji-u mid prexmxe for 
Gucrecss an i:s|Mij«.riDi ty. 


Snstant Hot Water 


from ant/ COLD 
WATER faucet 



[Nrairairk 
TtrrilncyQp-En 
To Sttipun- 


tnclax ror p™* pupy i,.l ' inj mur ji.jji.,. Aiu« 3 u[!*n 
hli-Mwij j ii| * Tnayft tu otakri in iis^y In u:i. 

'•I" T»i: i K .p »] •.. in fpir^rt J 

™ i«*M*t*» mmeSSJ- J 

kbll iu TtpruiMU ASEPCIATIOH flF AwtrllC* M 

i>ilJ (»™n.- M ,| Ebbui Ml 


Radio 

Handbook 


Sitriply SEtK.lL i. Hur Sbnt Eletrric 

Wjtej tfLiiej m ili-ya-u j n pitEu.ru t 

E jl up i uni i a t leiTETi .*:il riu |- 
ar, rura Mn-iriJEi icil fiet in 
rv iiliniSt.f supply of [inti!, 
hot wncuf nii-!a^EEy r ±e any 

duiiied cernp^tl'itC- A 
"Hot Shot 1 ' nts all fiur«s, 
can be fj-oiri un< 

faoict tn ajiaEheE in ajiFy. 

A E E A I.. urtcSaitT Sm 
liuaieu, shops, j 
*t al(j?w hut Jkie watLE ft 
is desired. Said h[ it ' f 

prire uisynac tjra ' rftn . .j* jacopi^ An rAE- 
a:l nrd, 1 riot J 1 Cflp unt/ u arrr tn^a.r , mil':. I' 

siLut" eivw ,■ WM ‘ f 

Unlimited Hot Water Service 


LV r! L* »t H i li ' '41 fri r Tn 1 1 1 1 1 f M rrr.i.'l i n , 

i^-jTipiivp lilerninri-. ami law ir 1 r->- 

daeemy priH — U-sf iMa-nrch 

Ebeewtcf aam^l unit, uuilt • ‘tccin, 

fli'ril,- nnw — .1-*. Ir. 

Hot Sh*t U-t«r|c WlfSif H«q!er Carp. 
&tpL S00 

5 BO M. hrtlehiaan Av.„ Oiir flg<Ji | r l 


Learn Wauhwork, Jewelry work 
•aLndl Engraving A fine trade tommatidiiig 

, . . ; a BSudsalarv, gai-il i-ftuf sstTvirea 

alwayi m drmaiid Address Hortlaclcal, Depl. f, Ur^rtlCT 
Iratitutfl, E’fcOKEA, I3.LJNOIE bar put .nc-i 'i faialfiK, 



Astrology 


Will Y&u Jfc Lucky in f$Jil ? 

w hM 'Jo Lhf Slam 1.>i.-reJl r«f '.L'.rtiy jvin like us 

fclKW? UPT KBrtJiJ .Purctriixul JWadlli* |<Tn 

rr^.lt Ciiir-.. faijuLb hv m-zAi n h — uitfr >1 r ■ rlim 

prid liic-iH iIe^a (cm JijLjj !. .p.| ma t»tt Um of iN 
CwulL rt him hialrrfi ■»«» r^Pt* It bini c-r ^ 

J-'r', Pll'ir.C BfltHI-* tlT^, I. « . -rr. r,r ^ xi r J c-v nW 

■P 1*5F- I*a«l [.- .-i,. tmih. luld, p k L 

Il-cLj iJaTA, lira. - .1 ■ .j fii -. dljf i'.f* rv-!Ji:3 

St- 3ME. Ditg-yj 



H^bSALE 


HbCIlLJl kf WHOLESALE 

TRADE □ I SCO U NTS! 

^BEB — allp-K^yrrilB .| CAr.Ut'fJ Jmilei r-.ri- 
r , 1 ^l**'Rliai r L-‘ - ln£ikil.oJ b.mfapg 

Jl -Vl I ALL IILBCTILIC kanjF 

REjC : S 1 1 F.Jl. »til n-at-i r-rriir-i nftfeM 
...rn- I.. KKh E 1 HI rUKfki bu-BKlh. t 

I rlivlbi lL'i-.- 1 'j Ab v i"l'i 

■ -i>v «r ,j ii« r iV^r 

wjHpiEii.LE ftACilD SCnylte dp. 

D«pl. A , -11 

IB M*S+I» U- HMm Vnrt 
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Want a Steady U. S. 
Government 


ob? 


RAILWAY POSTAL CLERKS 
COMMENCE $1900 YEAR 


Many U, 5. Government "Jobs Open to Men and Women 18 to 50 


POST OFFICE CLERKS—! EMIGRANT INSPECTORS 
RURAL CARRIERS GENERAL OFFICE CLERKS 
INSPECTORS OF CUSTOMS — CITY MAIL CARRIERS 

These lire steady position. 1 !. Rtrikra, poor business fOH- 
di lions, Lookouts or polities will not Affect them. L', S. 
f.k>vetinnottl employe™ get their jtilv for full twelve monthii 
every year. Thera is no such thine. 113 "HARD TIMES" 
in the U, E. Government, Service. 

RAILWAY POSTAL CLERKS 

Railway PtiiiljtJ i ■ r k h hi rt-u- F.l S-telYI i;l,e (ir>l ropJiWH tiriBe r'ni<l 

fiia Tin) firtt nuij filter nth of I’lLfh mouth, £P:Uli each par Jn.v. Tlu-ir 
pay is quickly jiwmiiiiil, [he irnH-iirinifn hciriE JifTOO A yi ,, tr. SI 12.50 e»eh 
|Kiy (Iso . T any Ki:t i:x;ru allowance Tar liotuL cip-ruari ivlifn away* J-'uiii 
LiitiEiri, 




PAID VACATIONS 

RnHwiy Fvwtal Clcrfcj, H2r all (tavern me at cm ploy ew, arc *Lvi .. 

Inn (Inn mlraul ib-darm, On nun: tiny urnmll? wi.n-k tEnn ilaya anil have [liter days nn duty ** 
nr la ibn umc pmporch ,n. ItnrJnc this off iluty arid vacmlua. their (w cwitRiijn 3 hh| fm 
DbMCh Uiejr *vre WMlBg. Wlltft tft«f urn* aid. tliey *ro wtlrtnl HU * pensdna. li / 

J-i. i Many Puail ('(.fries are eonilnunlly cnvcUnir, tin]' lnm> an tnn'llulsl duuicu tv mi' / 


•III- HiUTHUy. Ejjeknfl + Ituhi il: j.Ll>^nj, CX jh c Cull . 

city mail Carriers — poet office clerks 


^erHifrivvvvrlii 

Lvcn a yearly viivAClrm ■>! J5 wntV- y 

FRANKLIN 
r INSTITUTE 
Dept, T17+ 
HOC 1 1 ESTER, Nr Y. 


Gloria and Ourlt-Ta eoinuirore ir 51IIM1 n year nail an Com all cal tv them?' £uw 


a J" 

iLitai utSZWQ wLLh. JariJiur liicrcaw c ■ Siimt. Thr-y alao licm.i 3 r. ii.ij.h vsiLstton 


i.'l “j- rn-i 1 1 l 1 ■ 1 1 1 ■ 1: t) i|Biu-L-iMMiry . Many February ciaiiiluactons cxatccetl. 

GENERAL CLERKS— KILE CLERKS 
(Hpn if- men 01 women [E to ffii 

SMarr S12M3 and *H-Iu to S2l*i(Ki u y**r. F|A*»iiMivlr*L*irt' In tlin 
ilejiirimonca qzhI uIDer-s at iKtituEtom, 1). Lt, an-il -Llirouplia'Jt the 
rountiT- ^5> 


/ 




Knifili [o me. entirely frr-n 
u 1 : ri:-- (I s. I :l. i:ik:t-|li- 

•L l|lj n n[ [jwi |H,i^i|nn rherhett 

r ltelfiwi iii i nra copy nl il :n -- 
Irutotl KErjia^i; la«it. "Li. (,:m> 
ernmenr ahinld.-.iin amL Haw tn ftt^ 
i r^i-iii ; oj Tt-ll aid haw to kc(, the 
FlHltlllQ rlllx-llVt 


WHAT WILL YOU EARN KtVIt Y'EARS FROM NOtVf 
■Ctnmtiim ilirac rr,ndlllna3 wltli your prroent or jr-niu pnMDn'ri vo ri:in(iii iii.|fr- 
h*pa ■riiM’ijcl iik ii'i'iiujL" fpnniMimily. k!vk .nc bpjuqiI r:-i|i: pat to pillar, no 
cTiBDty latlzlit £;,r FKK HASBM finiilwir.i'-rir ; iHqurntly iuji h-T ± Ihu-j 1 lu-n 
jul .1 1 ■■■■ jnuir'M irnuc nilnyy vt-iy Law. BO YUU i-\n.s Sinuti KVJCEIY *} 
YiiAllV HA VI? YOU ANY AHS|- ha Ml-11 T I [AY A FEW TBAItH , * 
FROM NOW YOU WILL CJCT 5-2 71111 OR MUllE A Y FaIE EVERY ,» 
YliAWf y 

/ N*rw 


& 


O RaElwav Pimi:i.| Clerk (A 1 ^ 00 -^ 1700 ) 

' E'atr LUFicv Clert .Itl 7 Cld-S 2 KYI) 

CEry MaJI CnreJer..., (8 ITOtVtilOO) 

ltnr:il ^L:iil Cmrt Icr. _ . , _ . a , . a , . a . g LXV>S 

tirneni | Cl rrk-^Fjlr Ctf rfc , j til itfi-SI ItM) 

|i»j.r*«or <i4 CuMsmi, .............. . ..(SJlOO Cp) 

lijiiiii.-;r *n 1 1 njpacia j . ............. ,. r .. t (A 21 CiD Up> 


GET FHFlF. LIST OF POSITIONS 


tlL i-i|( (Iii> ■: iiir.,11 ' L">ji r U ri ft (Lint ni:.ll h today 

— n aw, at on ct IMHT NliW — Thii InvfClin-tDt u( 

V*i» T'iiL?i fur i L |H>«iKt' tV' "M r'-tuJt in i«ur 
ccKl iin-r 1 TJ.K. aovammesit Job. 


Addraea 

IJ*c TIlLi Cuufan. Before You Mislay Ir — Write « Pflrtr PtaiaLf 
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Mechanical 

Engineering 

Learn at Home 


Mfceiakscat, F.nfjn«rrn* ml:r.vi-s rlif eW^n, cmttnetioq 
and CK]wt:i1 Inn <1 £ machinal aul machine, loaU. It ii i jira- 
ItSsiim -which offers aiiirtw unlintittd flPT»Ttunj(Le* to in*d who 

CQnihlno n:iii|!Ml lYnf.h.iTiir.il oiijr-y irith ti-rh.'tic.ii IralniDj. 

Fur Lhis is The Aks d-I Mtich icu*ry. JUmce-t every 1 ouavr- 
n inia] F luxury Of DfWally which, W* enjoy dept nil; I:H r.s- 

fhinnry far its production or adaptability £□ mu needs, Every 
n«TT invention multiplies Lite- aiipudunitiei for cunpilol da- 
Hiuntrs, huildtr*., in.-i.-i inn es'BM'eC'tS, (-LC-. 

One- oF the lieit wayi In tTiin yourself 1r> pfe-pnp- n pndlinn 
cj n ^ErdiniiLLul Engineer m Ihnniga the- jiocnc ittady ciiutimi 
of line IhtcrMtioiitf Cormpoiukhw Schools. 

Th^c -are complete and np-ij-ebte. and s^eeMly 

nrmnuL'-ii lit ciri:t Ihe-tueiL-i oJ the student nhij jtpdirs nt home. 
They trir |M.rtic-.j1j rly lidiThl Lwcir.ier- ihift- arc vrcilUm b/ 

TST-ll-knciTin m-rt-hnnienk enffineee^ -with paia o( pt’MilORl rrp™' 
cnce r who I.n-av,- the ej uir kv rt, br-st way to snivc every pruh'lru. 

Jib* ti'iflrV £iii.-.l ... the- coupon and well sladly tend ynu 
Frvr liookleti dneribiny: Ihe I. C. S, courses in Mcrliinji a3 
Ensiwctfins or nay olher OJUISC In whi;h you arc inlereXeiL 


INTERNATIftNAL CMRCSPOVprNrE SC H POLS 
Eli,* S-Si 1 -G , &r run ton, Penn a. 

OilLln-rt mp( nr ■ ' II ■ itlir., pli-jfc m-iW| mr n «||tjr tf J"lir 'hnrtfc- 
tet. “Who Wins and Why, 1 ' -ind fall pintdralPirs nwut >hi train* 
/iilt-i- Ytlili-li I Ui.iLMdl X. LTi Lllu Li:- 1 . Ill ■ ■ ! 


KethpptfinF Enn ; nteriP(l 

tliitU-tlc jI E jui ‘a 
Grafting 

M ethf.lM r j I Onih-I ij 

, ::.ni.;ii-,| p. prattle* 

Arehl 1 *»t 

jtreiiti+ifiirai rintrutewn 

i ;d: tin.- t'.rpinm 
i.'ijn tret* Bull 
j PontraiiTnr : . 1 1 - 1 hr 

f r--n:--l nri.1 rtrafl -. ina n 

' *jtrurt>iral Unclnfrr 
. Ill ill : Ii- ill Kiil-: nrL-P 
i L-.i.-rCi |,-a I I "" n‘ ■ I e 
! : jn"l rl - 1 1 1 r. Y 

lil'.vlr! UchLIriff 
i:i'-rLil.- I'll ILllnlilerl 
1 l i'l.'iiiTi;* Rmclnen- 
. Trlej llimti Win t. 

Kivu Ruffin* *r 
. ■■iim-.-jInc ■ id I Titipnl — 3 
] Itrl lre Etulim .-.- 1 
N ;a» KnKtnp fcmLled 
! Autuioibllr IV, h 

1 .IyLLl. ■■ >.\:dnrji 


"3 ^wln-jh|ni 

I aiMkimithino a ■ J Fir-jing 
F’ntt'-meiaklng 
FeMdrya-irt. 
n«eh|a* Stan Pratt :w 
T. ii iii 1*1 -T nr ., 3 Stiim £TI 1 er 
FJuiiihlric; l. ; • s*i 1 1 ur 
. Ftii*i>n,|ii. riiimlifir 

IlHtinn mil t'eMIHIIn 
.^ittL-MrtuI tVurki.- 

I SI tbiii i .ii: :rU"vr 

M.ir :nt' I l:i :- -i!*",*r 
hyrrlifvrHi fen Encinmr 
i: it. r>,- : ii„ni 
1 1 li'h v iiv KiurJiiivf 
I'liriiiLiir; □ t'lipirmpci 1 

jCInlnc Uncriihvr 
:•'» clsn t ho I j .t .■iC'.-i 1 

1 -nn nii*l ki-efl tVorher 
TejrtUt UTtrmr nr fillllt. 
i. nr,,in MnnufjchtrlES 
tVwlon Himirci-. i i- 1 
.tffsk-ulLure □ Frulc fflro^'int 
I'irtlll i y E':i: ::i in..- 
II M-v.lic-ir j-'lrf Oll iihn 


I ri'jiicejj t-tmiffemcnt 
[ TridUltrEel Mva i ^*.-n;rllt 
. henwrYfi; Mini crmnrl 
Triltt. Ml.'ii a- .-m tea 
J i.L-iianl Ltle mni 

C. I'. A. ti--ichLnt 
1 rvi»t .t'’v.:.-!iiia 
I I !i3.vLsk,*- |il - 


EUI^INFS? TRAINING CDUREE -3 


1 n 


I ^pnnlfh 
□ RilehininUilp 

; V lr ur L I ■: | j I jC 


1' tenth 


IIujI&’-i rjnrrwiKHKEfnM 
\ iijt'd aniL HJjhl 1 ■ I . r Hag- 
ISieiKffrapiff mirl T ;,t toff 
j Hurl ill 
H i'.-i: Sn-rl« 

I MaLI'J-ay AIjIL GLerfc 
I XI,: I Ltirrti r 
Cit.lr ft-hc-1 Futileeti 
j lll.:h I" - ! i - . I FijIi.s-aLi 
C'l rl r--*n!n:T 
| ] ll I r_i e J 1 1 ir 


Jiime lut 

A>|ilr*H i.'; ' - 

City-.-. -o-.- - 

OH-ipIlIlH _u 

tf *W r.-fliitc in r .-i-ivfT, |r>4 JR|( enppv'<< to lo«! 

f F rr,-jijii.n,1,. i.fii Cl kO'Jl'ln,, ifw i.'irfj idinii l il, c.'i-iius!a 



SALESMANSHIP 


The Sheldon Course selected 
by big companies and suc- 
cessful sales managers 

J. < 1 . EV-iinry wymi '^Slietiiun Cuurae 
K-iivIlti'id poo. I nrt-L.imrrii'r,il. ii,, . El, 
Johnson. Vire-PYKt. Armour A fin., wtyiji “tVilllo 
rrt*M l^l-oni, Of ISe-ntriro CiTcmnrry w« oie'it GO 
WicMpii Gmirsca. with nroai. -I l fisJro Motitfir±s ol 
Ariiiour'o hove hcuiI hS fsiliohlmi Ti'ifty Imikl rksht 
thluLLiiff, m-ciir.* w r r i-ijr.lieuninr. A plEiuoura tn 
rt.Nv jiij rnecil the Stic I item irourat. ,r 

S*t*hJ l 4 r liuvni on S- 1 |.-*“ mnns'-.lr, S.H, 
mutarif ml C-NnpHniptiHi-l^, ? 

■ hr SIBEI S -U.r.-: TIlilNCMO 

Ii priffil^ l-H‘ taalp-a r- ■ rr.l- 

1a™ >' lf An.rrk-fc. .s-B-lp.w lEJjcTwI- 
lltf^iWUinivl-ril: Icw-Ri; 
j - "" ™h.i5n K » hills f>*r Iwir^Rirten- 
hr ¥i^Eil rAurcIrucnL idwTicQ. 

SHELDON SCHOOL CHICAGO 


Dr. Arthur 
NdArieh 
ShuMait 

FdUD-dir a r th* 

-rf «E- 

Maifol nm-riiri.il. 
■-air n LK-. L‘p- 
n^-r In ''(I cimn 
Enirlxrer Inr" 

ft- of lliO 

I -I - 1 : i of ig r r ru 
ItTMoah iij.*ii-.*r- 
lar -iz Ihi- Ijiww 
ac rlf/ic r .hiiklii|T 

-hulih — rim u*. 
itr Mull.ln. lit, 



FREE 


The Book 


That has helped Thousands get 

Government Jobs/ 


J’.Kt Btnil yiH.ir rinmi. 1 and nditirsi Tor my- 
3 a ubgc boe*fc r 'T[(iW TO HF/IITHE A 
tlOVlfjL": M Rr-JT fendlTIOK.- ' TV*l» Alt 

*lA*iR e , IV- I RurVJf* : It yi.,|i m 0, r-| Ll jd.731, ; is 

til- rntiennini ifriiifv ffovEmmeut | nl> at 
SJ Uim In S.’Ll* O s yrnr tn .i j,t. I ka-. , - n !■:- 1 . l I 

fur # yviirw Toll ultfcihe Jn|j yusi 

... £ . . 


r*|i- ; i C| |iii|i you a r-l It. 
eopy or ray f rre t>:*iili. 


! to-day Eur a 


A. H. PATTtffSOWr 

Cl. II SurTice Eipurl, Pitlirri.n ScHifdI 
Rl WltnEr Builrllnp BO CHESTER, N.Y. 



leakn urn rCTf tstr* 
E.vpeut TVnfiallfflPIV 


ty ft* i " t if jJI 


w.irtd i 

3ir a 



jlh -.up. Iaitc Ihc* B4cr-«u at * « eh- n.i , J ai - J I 
fiau Utflun. Hi"?- >* : 

tiJC-P lufF^Tnd. b)T la'iill 

Vend ioc 

I. Wien 

Ii- i r || HOC, *HI 

l U nlr iw - Ubili opi, 

tAITMEIf QUH-KS SCBIGOL 
G3TT Cetnifcnvjr liida-r VhhIml. flebn 


- n rtr* 


ARCHITECTURAL DRAFTING 


Ay C^rl >-■" >'■"»- 


lllr Crii 

H dhf*" Rij mu Ft *«*■»■ T.iyl TrJfi l H ^,k tf iTrt, ynu iliri- 

1 ' nrEh*H*ot«rn« 'In 




in md Eduair CiiK Slid tern 

F’anirinq- iw** 

plr. cle*p liir»tnirtlnrH r.^- mnltlret nr 
h r nyr-ry rj in- * r l**: il*!lra — riTifiLtrire-. atnre, rieijnnL ctr. 
■ii ii'.d -,i: W m i.-iil ■ -iii- uh tilt* iijbwhit; rnrii elrtaU aftlo- 
ulfrii, alw pliim’i.iluk ii-mtlha, fir. Af.iiij* k:i.iiipli* ipyeniia 

jp in 1 1 1 1 1 ■ >i 1 1 *.- 1-. ■ ■ : : • . die- iirurii:. Hnifl nn otanttv. Pay Siin 

|H«linki: Si.lJJ plllfl Ah'ill istili [hAISSCu SI iii-vJ tarfk Id 


no* HottHlInl. 

Lt. VAN N UiTR A KD 


CO„ 2 5(1 P Mh Aim. M«W Vtlk 


mm 


ELECTRIC ABC 


OXY-ACETYLEhtE 


»JFIL~ -1-— ... .. 

I'lri I -IfHl. t.l-Jl 1 nil) 

3?T 


Tffitglil by Actual Weldine Practica. 

rnijM""'->ir A r-f »lTrri’ A.r*F Prlrj. T'lfu^Uiw. KheiC BShT, Bine* 
Ini • 'i -- P mii. ("i Iii-ijiT ■■ii ■■■•.ii-'i'^ail Wil-ritm. I'uriinf ud ilruiiifl. 

DmariviHrL'^tl lt.^ Nh>*' t- ie tit atti f:t> wp:i.:i-.ir . 

Jilaw (LkHiriiB In Ti»iiv. Elt^lrkltj *r»1 Anr^iiiuliihu 

FiaU Jit/rmwiTMDn F.n r YItU Fi^Kr/u 

c OlfrfTi-an Cl nclrccal Scjhni^l. f & 2 B- JC H-Plfl ^ 1 ., KOIBSS ^jiy. Ha. 



An Vh AJ V. ■? ■ El!BM*#r niSlfiVHl lamter 
ilvimpt PeiilHliillc? '" ' ■illHlv*| 1 (■«« ■■■■*- 
HU. A-iiV N»*.rl Urfi ir-f raiiw^l !i!T 

MClfcYE EKMAUSTIDH. Drup, IH^I did I¥#i~p >-ini htuk, 
■ irh ar-riT Lf-ATfe liiH HE* PMdlk YllW, C. 1 ! 1 11 M 5 *" ^ll^-l.aaiEdi'l-ie. 

Srlnii J !ii l*P llili ^njhll..| biC-ak. . . .. 

hiitHPiflij ALSCiilTGHE, Pi-471 rLATIFYO" BAIiLD4HG, N. V. 
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WOES OF MAJRR1CD UFE — — ' HERE'S HOW/ 



New Kind Of invention 


Opens Seeded Glass Jars and Softies 

LIKE MAGIC!! 


M EN, honestly, that's the 
most money you ever made 
in your life? Have you airy idea 
how it feels to mate $100 in a 
single week? Dill ycu ever ac- 
tually dean up gg much as £6 
and SB in a single hour . . * 
spsire-ti me- ? 

We showed O. C. Gregg, Wyo, 
how to make £3) in just 3 hours 
spare time. D. C. Harris, Minn,, 
made euact I y £43 in a single day 
with one of our Speedo inven- 
tion!!. E, T. Bar-day, N. Y„ 
cleaned up £117 in 2 days, 'Iliese 
of course are extraordinary and 
unusual records, Now we are 
offering cm entirely new kind of 
opportunity that should easily 
prove one Of Hie big-monev leaders of all time. And 
why nuL? JusL consider the cold- cash, facts! 

An Entirely New Rind of Device 


The real danger 1 Then think 
of showing people how this 
can. all he banished from their 
homes forever , , , and at a 
cnsL almost ridiculously lflWl 
No wonder they buy on sight t 
Demons! rateto a Eroupof wo m eu 
anywhere and they literally 
scramble over themselves to get 
the first order in. 

Liberal Teat Offer 
To Agents 

Space here is limited, The com- 
plete facts about big money with 
this invention are waiting for 
those who know a tood thine 
when they see it , . . AND AC T. 
The coupon brings details nl territory, sales outfit,, 
FREE Test Offer, etc. Don't hesitate. This is 
red-hot. Get the. coupon Into ail envelope, stick a 
2c Stamp 00 it, and shoot it along AT ONCE I 



Simply |,iM J*r In Erin.; flint. turn knob*. TtVfli 
a genii a urliL nr anil Jnr I; fpreirel In ft 
or ;c«iikI," tu- flmiilc *inl «vhjt 

jL-f turr.iiic no ebr wr.Mr iiiurtc ! Slmiilc. pw- 

Itlvc. isle. Ab-;ulu!fly Rutrutnd tr> do tho 
Job irulrtrr roil bcctrr I tun inytblor ctk 
dminiort or lidarc. Send nulok ror Fpcrlul 
Fm I'Mi oacr. 


There have been thousands of dseap. inefficient gadg- 
ets on the market. Out, this is the one and only 
machine ever 1 nvefi ted that opens sealed filass 
jars and bottles jU9t like maftlc. It's an entirely 
rirjtin profit -field. In every home in America glass 
containers are being forced open every day. Jars 
are breaking. Hands are being cut. Food is being 
wasted. What woman will serve food to her family 
if she knows that even a tiny piece of glass lias broken 
off and fallen in to it? Yet everything from hammers 
and chisels, scissors and ice picks are being used to 
hammer and twist and pry open all sons of sealed 
glass containers. Think ot the trouble! The waste t 


Central States Mfg* Co* 

Dept, A-70J, 4500 Miry Ave., St. Louis, Mo. 


On ( oil S-tiitm- Mfg.. Co., Dept. A-WC b jj 

i»D Mary St. Louie, Ho, 

Kwh (act® aisout Spoido slfift* j*r Opener and Frw Tom S 


Offer. : 

Kune f 

.■> 

■ 

Add. rrss ,,.. j 

<1 

■ 

Tuwn . . . State, , , , , j 


■ ■■■ ■ I IH HB ■ I l-f »■ B mamillViMtimf«Vm«qBiPf l ilfiPhrtiaBiiiJ 


Copyrighted materi 
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Los Angeles, 


JS THE BEST 

, Pi ACE TO -'j 


LOS ANOELliS u tbr most LLsriraiijri^ tity 11 rhc 

wwjjj .jnil the cciikc cif AfflsxLea'S k'ius! rapid aim* 
HltKive ir,-|u:;rr.J. gruwrh.. . . iric Jilcal uly in whiih to 
li'i'f ai'.J trj-in fiir ■jucuc.vi in tbc aeiumubdu Jiadustip. 

Become a COMPETENT AUTO MAN 

is in approved mde school, where tn four 

cl> hi manUiS VL'j i:'i:iy _l-j j-’uiiLc- AJ- 1 ju ! acid £001- 
pcicnr iUKiotobiLc aiini . . pttpJrtif Jut tifiployfi.'ifflt 
:ii i rjjjijnne ir.j jfitry whcct iie^dj' positions AWair 
£o;laii& dais silSckuiuxi. 

Train in (hi* ’SCHOOL OF SHOPS” 

Competent I nr ; rri!i,r'::r-. reach y<i>u thureKighty ill bririLhcS 
cf Till Alio Thrift. You. ufr-iillr wnelc oit rlic Lex 
models ol dl atndiud mute jatoeisrijifejt far National 
is die most. modem amt oomplntly equipped eraJc 
sdriMl Jo Amicrki. Let -ScHOLASiiiir PuyillGes C am 
Eiy Nationals CuilOliS “Actual sMoy" MltmOO 

Learn this STEADY PAYING TRADE 

The uuLu-iLeeit'r industry ciiTtis ever uicrewicijj oppo.i- 
tusuilies foe drained men. Fafloty Output increases yearly 
P . . ind iif Tkalm 0 AUt'O Min iflr needed 

tn beep pace with ihe grow:h of ihii jii^iutic industry. 
S::ir"r rrainieig any rime of the jenr. 

Efficient EMPLOYMENT Service FREE 

NATIONAL IS J, RlillikKl dollar iiWIriulknl, 25 jearS old. 
boasting 22JXH prrJuarei! No previous eipcrienir rc- 
qutoJ. .ittJjic Jimit ,.e im laiynene. UnLimnui cmpLoy- 

iT. eeiC SeaYiCe to ihuir W'lSlliiijJ ro -rlici while tbey .tun. 


M l!, i?. a *1 JiVWVTIVF SCHOOL 
IVjL. 14-A, tuoi FKJ4TM 
Vw Aaaelth CaJlfuriiia 

Send. r£ alniiLldS !irt, [Ml b l.jS ‘'jOrurrl 
GiuIliJ, cc A Lrom-^Y": Oppesruimca 

A£fmi _ 

% 


NATIONAL AUTOMOTILfE SCHOOL 



Pault nrriJ Mr^luw? IliPl tin n mu tec. 

Hs-th aE. ‘U ib iumi K itUrTrralmint fv I is 

nklit H*nta& IL--vnuL Uarraj[R-nii?rii * .'-if, )■ rifi ■TiiArif'rtiiilil 

TME MEELEV I WITITIFTE D apE- Urtlitht, BtltimU 


QUIT 

TOBACCO 


Xft rrill'i ii r Yi-iin.ui r:m (vcilPC' ’ll in 

luLrn-irji! offptw u( mbit™. Dfld t m 
(w l>iiil¥ii urothic-d tin Lnld tubaecu- 
I:hsu|wii J'uij. j«|b tliE tlwiiuviiuliof 

im-i«errit* irib±r*n- ti-ur-. that hm 

fOBIMl 1L v*a? Lu. -quit will! th* Aid of £Jit KOvliri- : 

Treatment For 
Fcbae-eo 
5 uecisiful Fpf 
Off. i- 50 Vnrs 

QuHt-Uj hnnliJiHi utl erovlrv for tnltuUrCii rile tudHy rprFnn 
Biiiifc i.ri lr..c Ntjw t 1 . iiiihrfe'li 1 ITmi vdunwir trucj cbD ii:ri+.i :,i 

i(Jt" 


KEELEY 


RUPTURES 


Need firm but comfortable support 

Tin; JWitcn(fl(i Bmmks Apj>] ui.»tc» 

retniisK stxmTt'ly ^-irtiinit 
H-prirrjiri or lianl imtls. Allows 
1 i.lI L body frrjcdoii]. Wurn and 
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FE.bTXn tly±f,|]ma — -j'iVi am. Ilr-w ji 
i ramiThi-nia mip-Lm-iiiili-pi Ih'hix r :. r na- 
xLanHi, hEi'rriE’MJ'.i ar ilrnnrrd Huthnti 
LlinL tairhEi In ip Pwliy p_>i:Ict -.tm. ■!. mtii- 
iu:f :il I tan C-Ln IS.r'L la Urnit IP 1 1 1 III EX IhE 

hrt 14 SL'.jnH. Wild Palp TOU malty ihillatd 
nliari .i ii j ttaEn. la Hy. E'if padiinin nnly 
fl nml piip|3x# nlir.i ItniH H i$vl liAri-il IE 
yaur di>ir C. IJ. D. IkpuLj r 3! tali ip Lai Frrr-i. 
Hmrit HO*. 100 E. Ontxtlo tK-. ChliiB*. 

sTEST I ► P',,r i-TL'inlle ar litlsa. rwilj "and 

prim ||dL "II ipisndlrd. .'.it "I lsO 

13ht:!.iiI . - r-. . I'i.-lr it. Mirk 
l.l-!Al:N Llllll j it'-l nl I I-Inritir:- I . i -I 

hr-'l mart '-smulyit |nf«n^'iiiun in ra""4 In 
' lit kr - E .''fii- AlimR l^i ■■ i m- Inrtiwltw 
VL'n iinhirGtll'Jn^ly IH-iMInlFiiil ihJx >nl I‘l’>le 
lin&t. ^|:^^FE TEfnn'JFd If md kpi latlH-ii P-aj 
pnilniart $71,110 plm p '-l.ifit- ITllEtB iVI kt'Fil. 
:s.r dlrthLnkd 7n-HF. Ltnam HOI, 'Jno I!, 

Orilnrln- Si-. Plr-ma, 111. 

rtTl'NT flvLap -A nan iineb nf HLkIiL 
Ihitruil Ilia I hit Id- [HITEirnl. Tlip 11111111 :,. 
[.: ■ | 1 1 . ItirliHcil rjia-p/Ui. tin dEtalnnrtl In 
rill 1 lurk a - . 1 1 1 ' : m ?,.ij[ria dir pi k. l It l HL tlid 
wiHftlBE out yaur HL[liL naneutari m (0* 
iiriinni. I' ■ ,i 1 $. lpdI a- itr, at txliar ertat 
ntasd- Intta iint- wilt pits ytm hnpri nf 
r-irt.L- fly IP j (.Tl'-llaa. I B-T |! 'idt-l. lllut- 

-intlnni. aloth- Ejt=4 O- (t- l>- Ifsy OinL-' 
dAiEG trie* 12. id xnd dmp.IL imponl "T vpt- 
asm iiimn di'ln'ry. PiiUin Marhanlrd 

Pwid. JlAtim H"0| 200 fc. VniprlA -ft.. Ulil- 

EIK Itu 

M 13 frt L AMtPLUHCg 

3CF7U' Eilnil '■KiUldlf 20 lit. BxlJi Crtlln 
Vlannrdina twidGnaLLan. nt. Aflr x»Awdil, 
filr.il L'iniipHiiy, IP tVL-al _j R 1 G 1 PL., Xe n Ta EE 
jElit-ELANli'AFT 3 .JIIII "li far rdadtl ilr* 

■ iNim.-i, muki: ilif-i. lasp-. Apia, xnlrul. Jlfura 
FiElit. ftr. a '.1 imp ; pi. r- piand rtn qiirnlar, 

BuiK-ithr 3 Fa El iJ 1 ia sl. Site. cii.. AlhaLL CLiy r 

S 3. rt 7! I l sH I .1 Ml 111 mnt-lEy, TrLiL-li Imr:- 

tlrr-Ct nr fart Lain xlr and rti'iTTM. f,inrrlif[ 
bdnili'l III I'kri liitarliutt-l ftaia sfcy. mm-* 
idalt nr-", a. Vpm licit SntaltEE-i. JJni j.ET, 
IT Pi 1*3 ItipHj, TEUrll, 

BCHIKB HtMIP F* E R I PPl 13-ALE * 

KTP-RAffE. lit rtiiiaa anil p tert-nl Inn. fiir- 
TErl IItInk mill xallPX — Tilnalitf hir-hltt ttI Hi 

EnraniiatlHL I’tirt 2 V. lip. 

Frank 1.. Ilatut a llnplili InOftiita. 1*T— 
InP Plgirait hrr.^rt, PMttla. U'L-tTiLpel'in. 

]J VNtKTEBH Kidllr k*rnt\l. reman 
FiiirpaavriL 7tr,E[i*lil $1.10. Etxa||Li Puli. 

C*. . Dept. 3 . Br'T Gn tllrl j. Mipi. 

ttPrrrNTt 1 XE linnhd, mtl xitIfLj'j ipi^ 
[bail Mlkrtnijr. fVnd run turedln 13ft. Alta 
aRTlnrltupit 1- 1 1 ,1 - ll.im-M A- Nidil-r, |iu: r 

7i: rifr l) jGlc. . Na ir Y.-.rk ritv. 

IHHHLEKEl'LME And i.vannsln^ eislls- 
Irqrrpil. ■Tniii|il#rfi nmrfi> $1 lift. Ji-tt iillhC- 

Ing Tn-I I I' jIo. Ji'il'M I i. M Irn 

■'iP.TROr.liriV' llii.ikd-J.3n TiTITTr r i ffn r 
fnn i li- o: r li |il 1 1 r |lPJA IT C. TA 1 1 1 1 !>:■ fc . Flux 

3220. rragdVng, R. I. 

Plt-tdlTtLlAL ft-jtrfrrml, Trnia dtraiin har. 
Enff 0 fart r ill er ntsra. E'tpnr f"7 imiLillpj 

$1 Mil Ihrv-n UlT J Orilir, l’l * h 

jiiyST Flnr-s r fur $1. All farinc-rly icdri 
trf 12. nd <a i-i hA Bfiatt rrmi t'ei Tal- 
liyrrlnx lilt nf pnai.llHWiI idlTEXlnd, All 
liTinrl nan nijr.v^ : WnnarnifL hy Hmk 

r,f IjpI lap Wdltthq t'P 1’rpivl li(T. >3l l-lMal ia 
hr KFnhltr. G7rri1lTt HjhrtnliltT trp ftlrwnn, 
T.imri Tamili' hv Ttlden. alls Btr-U In (ha 
-paiFrl ha fATianrp. Tti4tr II nm. WNlta 
filiailinri In Punch fait hy (VltrrEn.. Count 
I^PdtnET iTJip fpj, PprEl t antf Ontllna nf 
Hlpiaty by 3-7 tl Id. DelEpertd at fun door 
0- $3. rp. SI m |i I J pay pnilinan $1 Enfl ln:l 
T-sMicr. FnpiiliT 3lES$hx-nlai Fresa. ]i;aa 
mu, XP* R. Hlnl ir|n Sl.. r Chlragu. 

FI I- fl "i:' : ' ' 

C GE.IFnTt3.-l A Bfjff-anrli, C’liliiiiilHi l,| K h- 
TThy. rrilar Lital I'lntcenpln 

Id flip ftlrj Ihrra ipirplpi H 1 lr. i'ar k ■ lilii 

PtifllfliripM. Orofiii City. Dnin, 


a A WCt. eWTIBTA'HMl NTS l'LAV& 

I'lrA 1 -■ ' • -I ! i • ii. a-: -i I . . ' :.■ 1 1. 1 ■ ■ i- .1 

i ■ ■ I ri - 1 1 r I - . a-.jiiic-.li- an'jS thltlaix it id. tilnrh- 
fpn rh.lSi. nudri ILIU lfli. IIInTiodDei, dlhlapi. 
[caLlatlnu. intanlla OLii* ami i«ii, mmlral 
riduLInjjn. tnLmaLrimEnis. raita-Qp nodi, 
i 'r.i 1 1 1 1 1 - T: - ., i ■ T. y : . Dt-nl i-rri It Ca , d2 J 

Ka. Wahuh Deri- 11. Lblty gn. 

KUaIi Brjdtii 31 1 • -jxfi In I'am; laintddfeh 
rnlaliwiJ hy auitlantEij liutned ucsides up. 
pciTi aa Id shta: dolrli mnypixa npr-»:.ri 
'.n FlntE- En xllEur'a nUPtm: dpiEJc TxpnlnEi; 
lUlr.l! r.pp|.jr JlL lba dirlll ITlSn-ET l|USrl|nnd 
urlttca an EcdUad panarp *|i3h Uiliulfulilad. 
Al! Ilils rau tap rii with rLliocUniu In "Dc- 
h Iml dh-j RfeEnti n<LI h Tllf J]ad|i|i- ®1> 
naiL dfiartli of marllijais fully aifiadatl. The 
Hart iipcpppp ipupf ba31Lne, yat all am Op 
ijn. Rirul KO lii'-nET. JSSL TPrttp a portliL 
Pay j-udtmnn II nnil oniial ahhrfiai. fap. 
ulir 3ltchp,iilri PfCTG, Itcara 2UL, HEA E. On- 
I a.rl -1 Ht.. d* "il* U'l. III. 

CHA| K TftAKfi | 

L.3.TK331 I’T'IilUtlni rm R Kiln. $3.00. Cll' 

■ Lad- fTEP. Dal:U. "Hid L'UlOt)CdSj r Ufki'idlL.. 
WLl. 

MAIilt TflICKa, BOnit& ANl’ J4}K£R 
NOVELTIES 

MAD EC — Trl' Gp. Ilnilia and Bilplil Ifi. F’ar 
■Tiafrtrri a? boll ji tha ecppI PTntm.ilan*l*. 
Aiiyidis Eih Lairn LiiriraBti uur InxIraaLIm.-r. 
Fratuxn ArLi En Hind- Halil Lai, .dplTlLn:d- 
laiu. Llnpt 'Llaa. p|c. LtrRt GIlnur.iLEj ptn- 
rr>F llllll 1 vXUl.g. -lit. UllLti I-: Jlajilf U*.. 

1 hi pq. Den i mm gt„ Prpa. B , ITjlmq... 111. 

FldGibl iliulii pattlai: Hunilrmh nf iaj»- 
dfi.ljir irlaki. Frrn v. IiTi hue 3[idLEF fralam 
nf a i-je- 3 tslrki fre cmljp (0 tsafl-d Njhju .ipj 
rani Ilrairn Imin dC:k r HP. hVlIlTU Man Id 

d3fc, UccH- lJ-f. IkH low. flMrtxddi "D" r 

fan . 1 . T-ltIt’. h ' a . I 2 

RKVEN (PrirtmoelrBL datuiLanp. Fl'-a llania 
thlplnea ISC, (llttiPAL^ Marfan i'arts, 

Clilfaga. . , 

T ill: I'. Jd. -:f L I'.'l It'aaivli" itpljl.; 

ininy ia.y>il(yLnf liLt-ki with ccLm, curdd. 
liuiulkcrrtilEEdr etc. Atdn rnr-laiiu tvhiOdrta 
talPli '1 najlr iTk-kd. Jakr*. puiile-i, lihakd r 
arid I r: j.itti.-.l Lyr-TEll las. [.hr^ctl adi'-rlintrE. 
tr«.-a5t pilar;. Aeluxs and miitlfl jnup 
Erlt'nddi ftinl lift Imlay, byla LPaufLj,, 

PlitJnn Ai'i. Ehj.ll a f. Tot. 

31 A Li EC Cnthlms Jl.t- I‘j-J lErarll, 

[hiit. 7i, JatHfr f'-lEy, K . J, 

2ii- NTKKL Fiixrli, UIuLtHML ralJac Uc. 
Li'Htt Tn ^ li' Tni r Wctrlii. !A i . !*■ ■!. Mlim . 

FA 3 IB. FixmlacILy, ri|j* iiltfls? 

I Pa III in, idle-. Urdu IIDiY ulld pet IIOI Wurth 
nf lyn|trr~d Iinifr.- -fiipnl aLaia |l In -film 
icrpliliTEdi far tL.M.. Frink JEnara. 3T0T 
S. ilifllril .Ivg., T. |.| .tr.jvlai, 0*1 Ifm-tlla, 
TBVlkd LlaLalid DJ al c lalTiG, asiniLl Ini. 

Mrliolm. Itax ifc Allratiunt, Spit dareai. 

(' 1 1lfJ TTlakp, rain iTtckp. tuoxHtlim. 
vrHtd IliKiiil-.ia. 4 3niEturdlv« r ni juf* IkhAa, 
lOc airii Oao. FanPEr. 'JdiJl JalTrcian. LnnLd- 

■,-nia. Kt. 

,!"■ I.3ARL3 Trlrkd 2TC. MiflHttlOgl fib 
l-hmiLiT. JliSR N llal.dlnl.. I. tl | rj ark. 

Ell'niKH, Stifle, bCElM, IHHtIiiC- 4, lm|lftrt|,:l 
nnralEIr;, iipialwr. iimpfa I Or. AEllTEtla 

d iiiiiiii ii iy. I',? Of, El-ica. li-tG l r-ja a. 

tr rcK laiiihk. t"r; riKiur, joo. o>&i 
Slaefcal Cb. MR. OnM anK, 3,1'Glr 

iXECTRII’ >’.ai! 20n atiliiEi, lm liiI^J 

I.S. . KnEtEiiR Hnrn CimpTi tll- C i 1 1 f . 

SdD THff'fffl Yau ran dp— uydiir^ xanr 
frlrrulil iiLfp lOGify il r fnn fHlii rnl-frl Inn 
nf trlaha hn btan Btirr-t-l bj Thniehtn far 

I hr irrmr pi r, ,i:, Nrllli-T :kll l 

■0-4F plalinTilc- ippinlu* ilia EErtulrEd. Pand 

far thih fMI-PXXP Itlu^lfjEOdl tm4r 1*1# -ppil- 

■ii.' n II oltth poattpp vvlit i rirllcace-O. E£ 
Pill Ship U. H Timlt ah*n -nr-rlMlEGl fnpu- 
3ar HaahioEM Pridd, Boarn 003. SOI E. Lin. 
LitIp si . niiiamm 

RADIO 5ET5 J. M P atJP PLIES 

u'.l J*TFS]3 1 31m I* VETIH v|«h NillannL 
ti.IIii arGvIrP j:ileiLlun. E» srlLlllf M-tietrld. 
UidLo Beet on. Inc.. 130 Ewi ^Imt, 

Halani, 3l aiP. 

sriiKITX RrJ.I plaelrtc ;Lx— rhawlxy Luhts, 

fU-ngniFr iy,'ak.rr — En litjln ^ahlOIb. 1 1 r.yy . [ 
prliMi. fl* proppj.l33pn. Utmtuia. flerr-Jra 
i"lar| rla rtnirifiany, In,-Jlana|in1lil. 

~ SEVl r "ian.M1l* "pirkal- rulfm ii'HiT 
(■■nrpiui* t.mK I'prrlil laud laraLtEtr. N'j 
tuNai or hnllariFB tplm.Ii* 4 fWer direct. 
Roiwef LrlKiratsTltE, Ilf Allid. ATtru. 
hi h i-i. 

,J W r ORI J D ,p ItHdvrF, JI.23. ILIartTilad 
OareaSn tkLxlofur. 10a. NdlL T: :V.:r. j3Ii.tmii.i- 
kli:. Fl 
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JtATifO Tatti, ILti, Lillies. Yt'nrliL'i Lna- 
esL vlidlesnle i'inM. v'EdeJ Co., [rue., Stit- 

(l'i WRfllL 

73 AMS I'- mit lii oEolYlm; Mr pntEnt' ste 
raaei IUC led 32T. Llacente A. U'fciTlen. 
Il'jfLfLeteJ 1'ibint Aliumey, (ViihlnKl'an. 
la O. 

” *T*MI' eoLLfcCTIUr. 


RKAHf — Offer ?V 3 — S6» iltffrttih EuTEipn 
CD dtffCEenL L". G. sLimps InclutllnE $3 ■■■■J. 
$j vxlupn, iiL ftit ilk. Clrttf Nl', 2— 3'lfl 
ilLITcwnt k-VMlEn pLpukin frnm Ini' ithlareii: 
e-.-iityirki, !ii.li:lliiL .tlTlea. AeLl. .1 usl rad I*. 
1 . 11 x 1 : 1 : 11 , Vi i'*ii 1 1 1 1 1 J I tt£. r ■■lily 2uc_ CKTrr 
>'n Stimp kliwm. pr-id'llrw: epp*4t fce- 
:Ml' l.i:-.i|i, >i Mil IW LII u:-l 1 .J l"M1. piektt 
»r DpO dlgTftenL ll*ir.|n, S*J(I hlujjvi :mi! 
IllJllllllHCC CMkPUEE. i.L TOC idllT Mt- -1 
bin bataa III. PHI mjIIi l.iiI. in iIlt, iiuE 

l.iini-hlH whirs ce-JI s "Unix in rula 1 wliw- 

ll-.m |iEii|iHr]p, r ' klu crlnc Elu -or blbnu— 

inpplli--: anil huinirrilr :1 linrnaaiip In nil 
anil porkrl* UueEn OlEi GLjmii* i'ainpuiv. 

It - in ip-. ii|i I IIuil- HibiMi. fl/p-lnmil, IB 1 I 11 
HBLIliddiA^lJ H-u the mori roaiiMlr Eli* 
|NHf, T'hls 111 Lin Lilahit In liar Xiirlli ftrn 
mi re# '.#111 in b&rlEE-ed ■trniii. I ait t it ten 
1 1 1 1 j 1 1 1 1 -: I- : 1 1 . 1 1.'. LL 11 : 1 ^ V 1 I 1 I liy IIuxIdiiiI |ii 

ClfiinenY and tt Is new ML-iippr-jrlnj klte- 
KH|har Erma 11 k lard id Eli u L-Lrlti, Entnn 

irUlihl mix by (he u» 1 1 eILe-iC ji» 1 luued 
jtl IllL 1 |XI|IP Sll ISTn amj :j|l |[i'ltniilp ill] 
k ■ a . : 1 1. - ejtuluTl 1 MJeIi. Ijllt UiE ol'l OorerBr 
inept -ill ip fc r . ugn rr|irkn|eil p phial I -ijna-nl Itl* 
tinl [lithe ire non Terr intre. (Yc offer 2 
|.I IIEHrml npi-.-i I i»p--pl In-r ir L 1 1 1 I .lillYrenl 
ClettElk, inDlbcr M to get rauntEjr, (util 
r:il 1 111 c-i 11 ial.ur mrr $2 Lid T*r nnly III la- 
ii'PEniil ■ 1 < 1 ■ i" -i 1 1 1 - 1 . iilriYD-. MLiup Cp , ILL 
Till nl .1-.,-.. Si» York l'll.i. 

IttTiTlU "4ji|r>r ['mini ry ,c F^vlfpt ! eTbi- 
tbLrd wiTte flminr hum 1i-e T.'IEpwItvi 

■ Lranpi I J n-J - I Hpm Pi [ ■ r 1 1 u , _‘l 1 1 1 I: . I u 1 : 1 l.''ii- 

En. i.!if>rujs FIJI Itlpaxli, On-plUr llyilen- 
1 1 :■ il. letliTHl, JliSn J. Kenji. tli-imla. L-ehi- 
IHOl hFtflirn, Xnrth JtMmipn, ^-lyixik, Si, 
Tlii'ini- Pelnen. biiltETi R.iiiiiie-ll ■ . Plira. 
Kjprn T^piin#, Tinfinrlkl, Tr1etlil:nl T'lhkEt- 
IPlienEi. irnper Yell 1 . '■Vpiiii rut'im. .-II- 

pru lEn-i. 1lrL Ell JA n*;H'JtEflll 1 1 : 1 1 1 i L' 1 i f ''Tieilt 

reunLElci r> inu mike nur trlewl) rnrlnsa’ 
Prle* «u3y ICt In apctfn-il i]inlieint!l 

WlJlH (mjay. I'lj-'-l |r l-iLpimi I.ini 7 ^n.i, 
IlMhC. fl r Lluhn. If. T. 

:;.j| 1. 1 E-'J-’Elfcl-IM'r I'* Tm ippru.uL ypnll- 

rani g 1 oily. Frpl | ! bE. liT Iiii>;iIt, parbplp. 
Knibnj rity KiraiJ i.'*. . Lh bids.. Kinm 
riit. .hr-' 

r. n i-urrviiK (T.ii.-nki. AliHliei, (UMn r 
fji Ji ib'ihhi. 1 Cr. ir III li K.ri|inii alx 4r ILnHln- 

nilfe' MlnTaurttf. ^IlFynta poli?. 

^ - a 3 It 'll. -a 11-1 lilt; L.tmi ]i ir.jes ]«r; 
lyilniel hirkel 3Ce. liirraln pielrt. mls- 
i-rn. xpri«3iJ|, TT-ittpi Tfeplr, larretufi. 

J nilLiT .1 

H'UiLEiIl'H Tin Ini tiiuifle [eifh flu lit- 

1 s. 1 1 is. Qdarl r-pV IfeLril I , :ibu llnr S'h.«:i Erl- 
nnalr »rnl biff pnrkrt Trin, Vpilrpn. CKein- 
let. Vi:.ih'l.i. ere., k u.kh 1L.U jmL niiprur- 
xli. Sr-niliiate CVnapHtf. Iiniiil. EDkimert, 

Mpnlini _ 

I-alKHT hxcp- ilipiTMti'l ihRarfl ptimpi. 
IDE l« ppprnipL erjdiriilU-. J. TaMlLt-fA-k, 

M l hun t. K- T. 

HDUONIAL ALinu.11 fwii nil I, ir^n-qi,; 

3dnn‘ : x.T l I D:i?i TKihi-s, t'Hivlw tHd. Oil L-3 , 

PAPt'A 1 F . pk 11 n I Ihpiei, I,f^]rnn (ilr. 
mall 1. SiTiElimr, JCHapmlini li, CmrplA, 
0*iflD, Ryilpfi, fir,. In imntkr 

imrkeL nn iiiirp-ep|. :<■ vricli kIidiimhI- xml. 
1L-L*-. P3 |-||-|IIimi sil.i‘1 f 'nmp.uiy. lrllntl'lD. 

3fEllLlTWfT MA 

iTli-:i: I'riPki'l -n-Mh apr'T'i'.jIr. FiuLm# fe. 

It^ereRidr. Hecpwr'i Seihiiii, iniu iln. 
ri'-b ir. E'hlriEDL 

CIAJSLMj uuL UuD-Untei nr in' . i-m enk- 
!n [Snp StDrupl. IDD Tr. EL $1 INI pn rr.n re 
i*i. t» flirelm J3.DDL Ifn ]«nt. B. fM, 

1 1 -I rn|”. JM lint- 

' PrUE - !-! Sitimpi, Dll .ll-rr+rt-ni , Ell pji- 

■ ■ruVI.I :l|i|sl! iliiiIi. .lulu, T. sillier. 1^3 

i r I Tr.lll. -s- ir V — : 1 

Firi-IK. 'rinrfnrrr-1 r.niemhijTE In U'riTinil 
t”l»l|Einl'. K. r*. flrimn fn., .mi!" Fi-rral 
rr flE .lia.. B all Lrpcrp. lfr| 

PHfSii — 1 'ip l^llTeffHi rn x 1 ■ 1 ■ rvn a I xevII ■ 
'■iHSJ EkHtkti It, Mrorrer, Flt^if. .Vcniinn, 

Ni:'-'-' niter# r m 1 h mFHiQCit trn Cili kIdJI 
Ir w.-|rh .lpT-r-t'-? If. YlnH-pn-Y, I Ellin ivm rr I 

'lilnneipell-r. MJhrt 

3=7.1 MF Tunni Klein En I.pre|IP»PTr tf 

Erl -I - : - ■ IT ri il f r . "n .|.fT,-i. 

ppt TOUnlTlF-l. Ini'-llliUHE Tinmn Tanrj, 
iiirei i-i''- 1 Id In pmifiyrai gnr ll--iril = 3*aul 

R*t*r* ^Lemp L’e. , Eku -iD r Aiuer RutfeH. 
Flatten. 


iY 3 LITE E'er «ii nrtfl SLuatr.iLt-L iirien 
Hi- The lllw tLrelnil Wrrrtt prlre Hal |j 
Llie iiin.L ti-tiip^etn uiferlj-is nf , -^h-Ypl., 
nl rim I J UK] imeIiI piekrii. enaLesi. U> 

LlUliil, -I'lrl. Iili.'k-, lii. I u rrix. 1 s-i- 1 u 1 in pr nixilii 
nvplijble tu tire 11, imp telleEtw. II Ij 
U eiuMEullY i II11-1 rxi-ril IhrirulKHit. an>l ron- 
rnl m L wenJerl . I rpn^r u( dirrlniri Ernip 
Lut la liijiii.ixpiJi at UeiieTi J ew Cit the 

DtkEllp. Hi till :--li a.ii .1 l‘iiir, f'n , , I 1 L 

Till ^Ere*L, "Nee Y-prki P-. y. 

D'lEtUI Laraeat Blimp In 11 k ieiitiJ: Fine 
pirlEtt Dj illfTerL-nl 1 j u.. (elul l'l|h Vepile, 
J.ilnlk-a Iliiaumli 1 1 1 u v , E^yrLi. e|c. Il|rli|,|! nc 

iLylr-w pelilNr. btiulilul TEPrnEn. kliEi-i," iuf-. 

SiriCH r DlEpIlU HtMl, hint xml :iii]nix| 
-lanipa., hip 1 -n J .'ir l-a x|i|irirra| a 1 * 1 [> 1 . I'M Til-. 
f.arEErf ML J 1*1' tn [lie H-'erLd I epic (TUiu 
1 YLIJ Ui.iid Pp.j r K l I 33 ellhpry]i xiipq mIipd- 
liiti-ly fri# rr(iti pprk PE'ler. MuppJy ILinkeil! 
Heird y~ur lc cctIij! VYe.LtEii I'lii ixi p. | ; .r i. 

■ *"U I Hat i-r A'l-., M- 3 , (T Ii-.i^ii 

IHXi I ■ 1 ■ 1 X. .1 liurki-t Ilf mnre th4n LrrEfl- 

ty all ill Iterrnl linller JTICk Sl ]lll|li I- 1 1 1 ■ iV I j'i C 

eit -Lilrf wenES bml neprCi i>r m i him ai 

w.ae. 1 IK-Iodpj Hn-TwE huilET: the *L-iniiLnp 
nr a eky; lianiL- Lti- liDml in.i nm e TiTDEicie: 
bh¥ii|y battle ternra ; limp tEmiptnl; nil 

ereai M ini|i; 1 1 Itip pulillrt; Llitnry pliikni; 
rlr. kpnt) f-=r- Hits IhTlJlIr E ' 3 ile T'lcEiJr' ' 
wiket at erne Mxilri--:i vip-iily. Hin|y liu 
I n- irspra-.p! artpllfitnLs. VF. A. RiuteLL S 3 
nrriihJIl. EliMian, Hart. 

U*.K> I tri’Fi: ItJiMT. LU' r : N.iimi !-1niiip 

H 'll- - il A'l t'pill JLt.. PhlLLd ttehlJ.. rtlli::i. 

1 ; 1 : .e - .< I -,L I 

e’T'l knnLf. IkNiriEiL Kxti+. ill |;ll.- itiier. 

I1I3 ky I a mj 

JiKi'lEMMIlBer : — .r llnjni. hiiiRet. pviriHL tJ 
'InmiHt tt| i»i Enpretali 20 e. Kler-ii# Ok, 

MtylllEEIL W. Vl 

I’AL'KITT E{.l"-'.‘ ■ 1 11 1 1 p . tl-tIi pLamp r-pCB- 
Iht'lsf dHe la $ 3 - 1111 , | Ik- <11 gwirerpl jnpIL- 
eUilT. F.imn flp.. T" WtlL I I*. JhL-rE_i'llfk. 

:,n l'Si'Mk:li mi mm I nr. no^ ippii.-.iL 
, 1 . Mey.i triy, 13 nr I I 15 . llnlenw Fa A, III. 

OMLY l*r. :i neiwllful l*lil TptiIiS 
ill-. _i i 1 - L i T-VnailrT air 1 *, M'rh^r 1 * ^ainn 
g[ mn| i T - 1:77 ■■■irk AVf r ii iSliflol - J. X. J. 

ll-IJMii srpiini' — ThrL-e fimI I n iiurlai MinM, 
LDe. rhPx .t I'hSMIu-, r,]# li^-Ll IKDIb -Et.. 

>rr T Twk. X - Y- 

K 3; niSHlUS, Gmd nine IDe 111. 
rnrelpu imbtlsriP Hi |li-. 4 hr. 4 Cumnii lit. 
D Pftr IRebrlHlr, Hr. 1 FaLkhilnl I 2 e. 32 
Fliiin I »■;- . 3 1 ltl' 1 1 ■ 1 1 1 cb 1 C11 , f-iy Nccih 

TCf hnr rli^rnRn 

3 DM JIIKKnT. if . ekl mil MU. 25 e. 

ll.l l'l.T-;. iL'eil'rPl V. n'illiuik-liliY Mill- 

j - " H 1-e hi — LQU ]T IfT-I-rmi: -l i n&pi L - ■. 1 1 1 1 r i ■ i :~if 

Jl'fMraiilJ, Jrh ra !>.ietpy. FlfhflS 1 lunil. 
WCillTif While -inirin? Itt mr tell er't boa 

TiiMer' 1 Dnfr .|.|.,.p. j|i. A. »iihlv. nit 
Il'i jE IkjSnL, 1 Va.hln.Tlnn r'mirt lltwee. OhlP. 
IhDD HT.T. 131 h |l .Ir.-l in 1 fnrai |nn TJ ij cr? { A-- 

1 lei-iPT. inhnpen _ HI - Ij tib- Sliav 

1 " 313 N .1 I. Vprl-plTii Lk uith nnpEii'alE. 
Henry TTuni. lto ms. rhini. ,'ntlt. 

Sli'f 1 "nu-MiEl letdikd fiTlikineHn^ Clele- 

lit^ClkH. “Lair*f>^ “n ir-iiri Tri a n|il Iran^g. fr 

Tm ^jffrTrr? »h|rri>: narrlinp pLptm 

■*cn^ PA-k^fi 11 c. Vk-Lur it< Si a ifep Slue, 

11M ll^lwla, i'hlriiT^^ 

*-nVF.W Ttirir. r l.|^M *1 L -~. .V iiprnrplE. 
Ilnli*cni Dirnl l^r*:. <in?rn7llk. F^nih CAri>- 
Jlna._ _ 

5 - PPAIN lflS# CVlilurAliUI /I'lUiAf mhrillTi 
!"■ rpni-*: Ct- 0 per« 4 lT« Blamp Cix, 726 Eii- 

flj*! Fl. Print. Mlr.1% 

TS 3 LIT 1 RTT Ccl^nlPn rr Hiiiirmn i — >:i Arm 
It-nmn H'n., VEaiev PI.. 2 f. IV.. With- 

UiEleii T> r. 

_l3 r |.|UlV .1 J2M .11 lr. I mil nhpt kp|ireT- 
ilill Fell at all prtrek. Intettptedf Tut 
Llihulil lief TiiNu-r t>f>1nin. $ 3 n EeuITten 

I innlei aril. .Ven- Yetk. 

rilllK — 1 iennlnr m-feilr-Tfre E-Ill rn rhnrnr- 

I I lipniloi m k [MllhlJi- Hthlngi Ciimiipiih 2 S? 

Mrrrlll« S I: L- a -■'.a <l.y 

I'll lit! !- ill ||F I | - :i i li l- I u. II li i-Uliirr -l-l 

V. ft iitf. fiTTTPi Kin m n Khto. DTK Ski- 

el. 1 " | -il'-ag' 3 . 

i mi 'H t - i'prh.-i ¥r in JFpriaU itpll- 
mi-n. tv 1 -; |- . KKinerr. K. T. _ 

FnKE IT 3 nr<: I]Ee Hie. .runl ■■ “ wom.ler^ 

fill epi.i'-vaii! IkiK ILL . lELrinrnr Hiljp lOTin 

FEIEE! C BiEk P-lkin in apRThril I PC d l I - 
ninli. H'lnkhten Rmllh. S*tl fEtfatrlitk 

ltd . rial' rn- i •• M -l. 

3 .I 3 DD .t PSOBTiin 17 . R, 2 Ct. I'.IUllTW^ 
<!pll. Hr. KrE- jl| Alfferearl in IJrltlih 
i-riimle, l-in l~ Vr i hnTlniid ■ 3 fln "h Afrlen 
2 ne. 12 XkET Fnhmlti ip *1 I ii- 3 fl Arpenl Iths 
thr. if Parfi-mJ ihe. Ifert (rE«. l’ceyulpt 
1 1 . . 1112 Melk ita'-laip, L'hli-.ixii 


AKCHBRB I EE (Jill lit nnlf 32pf Fire 
Lrlah^lu iLmkieil ppC launnui 1 1 1 m H 3 pRh 
Ipre-narl Tklua Tarty millieu diilat* il-.- 
li-ip.'[ 1 mk!| ; u trr-pfp.1ii.il i nun. imr.; scalt-i 
iiLritikU ilk; isjT'.-t pllup rniii iiaLlteat te- 
pAitli; nil i-arlhs ; rap up pa per EeL PielQEL ELV’l 
>L-.mi'i uiiil Ttldi nntiire, YUlay, [luii-li ]n- 
•ilep. efr I'lnHre eoifll Ter 32e fa t|i|iEn.kl 
npiHleuni: (Mlie j-jekaL iu>ek th»ta, >kLuk 
in-. u-Ji h errir erderll .IxclieT tramp 4 Aj., 
J(.J '1. IL.nli-rkJti. K. J. 


I .'ill WI.LT., JEixril iLuptip lit e|l>*r, 
TAUIiHr.il, lim :r-H, M J nerki IV El lx. Tern. 

.(IR 3luL|x — :iu ni'rtrnns. uhpeJ ktiT 
] Puffh Ea. J . ahe Atp- Rlt-Iim, 1Vi>. 

II n ftt, l,d I'M :n.i LHlfennt caunLElE* IDe. 
TjdflWPy. 3k'FE ClTaEtfk, Flnrhla. 

.tHrpKS'IIJf.i ItEpTlnii euxti H Jn K $hMiD 

rn ift-rina] :i|jplLrxnii ifc. FuEwn, Vilmn- 

njk. MlfKiurl. 

.1 .UUii ' li] b'Fi-llhiM- IHr wLIh kpiwiIi. 
HilLlinhiX-t, J=L2 YlpEi|ULUk, AI lc^ry|ii'lli, 
itlini , 

btT.VSdPH — 1 h 7i-.il mj Ie — Llal I* r L-p t n u I i r ■ 

M f IjlKP. .JIP'Y.,. II I. JM. 

L'AFL'KIi stale* tT k inee. rjta. Hie ind 
m jicr, r. r rap 2Di' nia r. n. xrej :-;u 

1 Final l:i . li -nlnl p I2r. jt-ehen J I lines, lijlnt 

riniE. T DlEdi. HliJp- 

MT.IMI'K. IM AIL rtunrcaL nnkft 3r. 
r . I fi L-r. IL YH. Ljiiahyr ^(n m M I’" 

Takilo. Oti l#. 

.mi I >]|'l-'KI4kNT 1'. J]|.ii:iL-i 

• 42b Rn. Jllril. IHtlliiAd, Ell. 

ljMC 4’HDII’t Uli lure. ;»e. Ir- enptat' 

a *• (V ltl Irldr, 11'ati-Tiad El Eh- 1 i a ■ 

- 2 HU l.HFE Lt; HVr Lnr. 2H Tutkey Mr. 
rA-ty- ,11 •.*:■: ",i a ;.|if- Ta.|. Iln r r- 111 pimp, I! II 
Hlatn. Et i>- 1 1 1 1. 1 M I, N . T . 

YVTTflliF.R.lLE Cktiln* fur ilirElfmtJI tt 
pwtiEe. fJnui mpn. lDJ tv. J?nil. Vr--.'.- Ydrk. 

MKXECfJ. II VariKir# ^ be at-pwril 
iTmllreni- .illt-m. inmla, ]nfl. 

ID UlFFVtntfNT Ldi 3 IV InrduUSna U. 

In-rla 4>rM. rtL-. lip J[i|iPC'i LI k|i|il h-aliri. 
|-||erl':irk llilij rrrn Va 

.11 AITS 1,1 Jilt and. tauLh Am Eric# Cr In 
tpprrn-pd p-nulli-xnip, T-ltlt free Olemlale 
Pfaliin Tu... 3 S43F I, [Till Eft. OleildlEc-. (IkElf. 

EAN'PJft.vR I rJiHiel tuner freaklih ilivni 
r r-. 1 1 1 HanLlbie. Hadkir. An, ji-julj. Cnnpe. 
Ifydrrfhp'1 <3eltV#«pt, MeTrr.inp.ll»ni|. Urn- 
L- n rnlnalali, fiwiiiPETEeiuiP. Fari'c ilelael 
li-n't y-nli Thin tIii.htpNjc pprkpi Trpe Ear 
D- t-e.-luPl-. f l Exy Hrun iiM ■■. Toiiint n. rij ru'li. 

A MhflfJ V .ll.ft Thai plex,r. JCIrr iii i-i,.I . il 

el'.pn. lliii-riril. rigEhr- Fi'-I.m ''ro-i Ti. 

24 V A B1 ET ] Eft (Ml lEimpi, ID DcntP. 
T I A nf aljmrrt frri; riinmln-ri ftlLnp ftp, 
1LII 1 -. Lgi-.fi ii. N'en- Vorl; Mh T JN. Y. 

VIE f:i : I ITj-rlmip ttL A-hhEIibI Ixrv i: Iq TT- 
lii-irpvirM llttt. ilr mull. r.iinmE#Mrallrp. 
adeenrlkE. FrernLumi Eklare. Be peprkje 
I’parj,. ftEaimi fL|. (3Ei#n-<baT^. PnlHai. 

"* 11 1 *' i'e:ite: AT v. 3 ' xn:l r .rvl rn iTn |7- 
niumirr-.'jxrLiL-l ibawEnp JerTeniO. You li'Am. 

rinmiM hitflei. |ip™>t, the ll"l? rnnLenl. 

I'-atlii-ilrLl. hl-Liarle pil'alnfL Ma. Itriurlfnl 
ajsartnsent lejs then Kith rj(xlnE- C=|ih iri- 
t-m*. i t . I 34iv. Thr Hna h I [t- Rhup, E I 111 Lin -1 

ltl.tg . jjt Ia i iIp. My. 

(-1 IrlEHJIl-LA EbfT *e w|Eh HpprnLil t 
r'prlml r. , r+iT rxt-f . flerli rlnlra- Wii. 

ftTA M l"ft On i|i|itii'.il V^ r ii|i. rtahih 
Piphilnm Eh#. ECeipirEn Hljmpea, Fchuk 
d3na. FTwH'-ta. 

CA MKHOO'SEi. riianmi *I FYEnrb Mr, Ten-. 
Ini j lr ca jnC'Tavj] Leplleinti. tferllng. 
::rr ft ' I Il-I : ■ . I., - ir • "ii Ky 
~ iOfl' r=IC[77ltlElpA?t|l HLlWPl IHlI MinrLEtE 
111 rrntp. LuflTEy L-!| LUji fi r Blamfiinl, 

Uwa. 

L : MLTBL> ffljEe-i t* Dirieixt him (e-klnlam 
Efcl hir itn rent! be kppenn] liuyeri. fltnu- 
t| ep cf tnllertlrr I'nSiPdl htklei prise tin 

fare. lrirkK,. RililLlan. Fparfifc- 

FI-: Li: I I'-. -l 1,1111 I.hJlIii II I'. IMP .lie r 

it. Rlieipme. WrL Rnuihltr. llnm rr-.r . 

riypiRp 

nil rkEFftKItElfT rtlamm. Lbirty -onii-rA 
h3£h Tihie-:. ftee 1" f-i||ert*t" re-im«f!i nF ntr 
Nri LpnrnrnEk F’-i' ire 2 etr ti L’hrSsKn- 
ten M I lei nkre IVIp. 

rriHH Mrf-ul-:-i U.I1I1 .v- r-.r.l- A Vlnlr- 

ie, in:2 Tills# rty, FErvrEnnktl . Oht*. 

FlLEiK EHjifli E2 ptkmns. hEnees. pr-'-krt 

WxtlM. Praia au 1--. AWiT*T»J|. A U II ii n 
.(ne'e ftrinli ftrfbplpy, P-allf 

Il.E.I'ftTh aTFP T'r.lEr-1 Rial*, 31 -l. I'rlre 
CD renrt: Iitee. enmnlri# 1 'n.ife.-l SlnfeK nrlrt 
1 1 p£. 39nn, fHF. Rinnley rilPlMni, 3HP Pkrk 
3Le>yr. Pe# Y"rh dtT. 


S 2 


POPULAR MECHANICS ADVERTISING SECTION 


RAIhE lc*Lji 111 rj 1 1 ! — Till? bTauLLbal 

Italian airmail |Ldf, lU® WCTVr 
niLji — Lhr unlY dirani in Mi» tfurlJ. ever 
Ljiurel Uy a I'niift! JoJ ■ nttal rtf AL mint 
Dnt stamps. Inrtuillava Spanish. Mnnim 
m jliLi Banal,. Tentaurtn. Cl y upland. ate. 
Ill fur Si- Li xiMili'i id JDPllUMl <. It. L.. 
HuwiTd.SU Aw.. Kmrcon. Sim, 

1 r -.ii.rHTHXtjTKl.2f lr Tn iwnnyml air 
h-lte-im ■■ llOHm. |fci± t2B, fikiui Fills. 
K. flak. 


i i im: l-;:nlr:i LululEd 'i -r m- t.i : 

iij i! ilT'.TPrr ilsni-ii frill" Ctlllll. KfllV-P 
Uipmli. FHlirb C'-LlllTil rjilal-i|;iiif lit. Or- 
in£t ]L|th i."iiIumj', Alflftii, Sh I II Inc It if* 
iziut, H-vrl*. SSiasalMml. «t All \-w irt 
hi ml n* lurr -TUf Iblllrtiie S hlirir. lls, SlKln2 
;-.|j!MD L.'n hihruiiahviJ ]ljj HlrtMn ISnCllC- 

!>'■- N. ¥ 

j 111 UttOll MlSfll flTEllin UTill'lDO !lt- 

Hiii-.tiin. IMsi r.-.mi '.‘iniii 

LrlCcre-ft wLlin(i% mm*- 
an tai'iicr. H'..iiii. r, 


Ft LB A Mill LPlCrttrtin rrlia fifi% 
rah. HnJ Sr puips-t-. Eranstm 
fili-in. S il t Nuyt>. >- •- 1 ii-i n in. 


as ]-:i* COaiHUVltiS. SrN eta fltiranj r 
■ IIHt [jlp.lnf euLnr. I L. Our ml™. I'i.-tH-. 

I ninliL iiamm rrl nmml'l*. Jiv LnrrdTifnt 
trottlml. ILrle-r-tiie-fi nrtrmin- !-«■ --<ckii 1 |i 
Cil El*; ■ o . i v j ifTuuuL Flare-, Iln-TiL. Now 

V --3-lrt 

— !*J mirrKiikyrT jutl urn :*■: u+i ti: 

Snis-i $::. Fred Clnkrn. WO ,Bi.ti fit,, B=ikU- 

Ub. New TmH i. ,,, 

BTAMrii — Ion Virmu, Arrln-. Jin-Til 
Tveu. jiTT|m. »it., Iflsh dilfeient 

I] 1L Sic- I nn* ™lx«4, nit: L.-c-iu liEniH. 
1-if. C Wi.tii.i i. riSIl 4'olt ILrLILUntr, H. 

1. -iiIp. M-i. 

II s [TBIT fieri Hi il 1 * 1.111 in If Art *Npl*VlJ, 

PI i -n, i|na«. G Franklin. 41 as* ns. H-iilmn'. 
Hull. _______ 

III MlFh'UltKNT I'nur-L Hates ltd- WSr 

l 1 1 1 1 rr- ' fell l^fcilfirtbeeg. It I T" -I Li . Mlrh-. 

“ IM i. i-: 1; — ti 'ii' If. ar" nnii-dCf lii™'i|p mn- 
ninrlul rrrr. It T"" wrlti fur nsr M hi.ee- 
nrlrr-]Ul if JJ, rv ami nirrlan "la- us 

2. -;'lin lIlmlTrtl Inna- line- KrtltllH "n PP-- 

[k] n l 1 1 . Huomn NUir-ii (.'u-j n±»-S CBlra 

H. T-niiti. Mia- 

|l*RRT Ono ctwl ipirnialj In Mi'rtflr*- F. 
irma. HIT Ba. ail h fit.. Fhlli. ft. 

BSTTv ^r. i- l/jif r-r-riir «umpi fnrlu-llr i 
jrirrn LftiTLlD ttlPTiE'lHr xiniitll ttiUhi. 

]•} ij-.rii.Pl i. 12 Jtnlrr-J suits JenEle- l«-Bfi- 

-ri-iii-in-in-'-TlPim. Bit. I iwt IP CftHldC Ad" 

iihiitli iBd fell nil tbi ml iiElrc-llrt tent irlcb 
each c-T-^f t. Ciuitun Stiap Ortmpuu-. CD-’U- 
traif r. Hats- j-. 

mi JM I :W Cuhipr TIT ITffTrrfne. * ir-n- 
■Ii tIuI wIlKOrtn TPixlirltt* rf«nL etiUnri, 
rrrr lip eaMfltieits rt-Tititlnf mir Art An- 
lirunli. I'lulin 2 iehl Antisr atimj- 

I !n, , nrilu-ftllKW. V[Ji 

l-’llCbT-L^T'l-.ll iTTlll.l l-lf MU 11 I'M 
l-llrir-L Ilf IrtJ' lr. Mr an-t An apuMejt, :imc 

■.h- riT r.ii-'t, illifiiunt. Chti. vv. SScHirei.lt, 
!», n Hiii itr. 4SUS. Furilifi.fcl Ru-, Phlla r 

Trn n» 

b T i[FRi Trtinrlfi. alpinall Irrlinil b.imI 
fall nllwi-K L:- cTiliriaf 111 IT-pMCHntl. U|D .11 -.R 
nil in. iUn-kwr SlBlnu On.. PihSar 


ar nniL 

lUlIM-!. 


:;B, Ini 


|.j:>:snr ^hni-r-rnl Mill ■■llaf.r. 

Cf rani, PUT »•» !■ II I . Ptilludriphti. Pi^ 


■K^r 


RTAilPfi Bsnt "fi .inr-T-i.-ll Pl~*'?r — 3T~ 
i ..: in | I c i ■ r i ‘ fr t E'ciiutrtd, JA'ort llrrrll. 

Hj nntpr. L'P" 

J'mtAITl'IVlf ,T|icni'..ili nC -ifiHi lUSCYiUnC 
mill 2 "-rti illsrc.-ml ^npnim. siminj. i>,, Jlsi 
J.-. 11 I “:inl Rl.. A r *w foils. 

.h||-Hl:j.U. ij" [SlttErrm Pjemw IJr 4r»- 
r. | ■ I . [ ,i r r, | ^ pplSnanLl. Ohio Scnru|l C'i>., It'll 

a 13. Clfi el nn d. Wl" 

WT-ilIB Allcnjia-— Tbr l[i*m Alirnr' :■ 
iirmimaiirci In iiipfnhrip.x fijiirti fm 1 . 2 . 00 b 
llla-nmlcni. 33* mill, l, p rrrr eIh t^il] 

Uwhtrt C i " I b- Ej-iiiiht Frier nnljr it. OLher 

hiv -hoicmm n-nrr, ddiirfiriJ «r IT rt'il’ldn 
r. H mull M Inert rtriie-Tln?. FonuLir >1v- 
e-hinln fum wj|, MBU K, tinilBrtn 

fit.. Phltipi. 

RARE COIHB 


CfPMffKffOlt ATI V R hnLr Aniinn nnrlmi- 
ljith!; [.I n - in $1 IP; Piisrim PPri ^hmiitt 
y Mr i Hrrv-r.ir-rlrin fi is riir .fll?<T(n; iirnlc- 

tii Ijnt t'llls- -'rtf-; piri dHTtbrnL r*nfrilmtt 
III 111 tori Im illffnrrnE. ilptr JilllS SV. Dir- 
Ei In nrJr* Use sail r-lil mlu 1-1 r- Any. Tim 
Tn;. M.i-P-mw. Qkt*. 

OLD wppvirrt— r»n jriyi hneiw IPiit 

win pw up. Eii |]«n *A. lex: trtrliln 

I". K iirnial And WKh nntmliims -Toe an 

rapr rn|n. I 1 I'llJ- -111 klndr. fcn.l fc Tor 

Irtrs? tfOn fn 1 1 1 i-r . ffuy mran TT.Ti.-h pnill! 

i-’ T«r. NumlimiTIc Cil, DcpL H. Ft. 

warlS. Ttiia. 


OlrlT ll. S. r.itnj iimjhi. (ilijaranifrd 
tirlrtrs T'il'U. Lin Sr tints. * y dl i " 1 1 B I S]r-j. 

tppfc. Wntharm. Cdnn. 

AM KHIIJAS I.Tpinj. it*-* (dleL Coin 
ip.hu- ih-.-ikl-L 2.Tr. Frprik Sam, T: ;7i j.ltlj 

«iml. UraqlslTn. it. V . 

ItV it-rtum mill, ila now mins (tmt. iH'-Bfl 
ire? fild, i in r 'Juliir. Ei. TT'ii-TuI, Mil Nut - 

Uneliam. si Lna l-n 

EPIjII fiiiiM-j itpePIB'I — t\ r ||i hay I i llElllll fur 
ISPt Jlmr. 1. Hint.. I».K Rw If 13 LIMr 
I 1 PB 1 I iiIi-PtL IjkC ll-jfTjJr-l. I ! 3 k 31 mu iliiiiJ 
T«il«J kr rrt\ rate odIil- Feml 1^ r*c laTft 
•'iiiii luL-lrr. Miy mnn nraii-rh ;i r r”' ! In Shi 

NroLfrMHF Cd- i vpi ii. n . iy«th.. t*i 

t'|lilHi:>mil.tTIVK FTiir .imin. li-n-lT- 
■r ill jit i -■] . PI lijTlni nrir. PJrtrtrt SlrtUMElli 
iJ-T*cri tL. ID. ririinlnirtriTi U. 11 IH'I -r-r.in 
pnil |,rJm ] 1st l*o. Taani Diieli. El--p tTDl , 
llu nJI I n srt re- ty-«i t Vlte In hi . 

LINlTklJ Slllrti trttLTKrnnTEllM oiilr.e nr.-j 
rtl!--.-r --uln ■ t:i -alt at turt. hffli-p-. JJH Trrt. 

AmbmH X itrtM-r. tVidbLnrlm Rl , 

^la rlil-plirai]' TiUAi. 

'» CianKrt 2 JSr, flfl i.Tdnd f I. mi. 0.1 I- 1 - .n. 

IhW Bl. k ilWI l.'El r. M il. , m 

ll .1 IlK lllilr.l Sli 1 rt‘ dn>l r-itrlin r-dp. par 
mrliii anti AtrnrELlrtru. Indian Cant and 
tjtrtlafua IDt-. Alnli M-tncrtiar. Ortlrtrado 

Spr-lnr* ll-ilrEniln 

ta*fi- 1 'T.iilt nnit lilapillErt Lrt mllfi‘t I n -T- 1 1 L 
tfilrtL find EOr 1<im hnrt HlMitF>tM Ttilii 
1 -aLpjiw. Ybu'II ba dallihtrd ujlh It. firnd 
rrT at y | e r 1 r-iir It Slia SlrJil. Ku=i Ib- 
:: - ! I -i . M Ii! T! Ii!.. l'.-|.i I', i - ■■- ■ 

Tn. l-a-aril ItTE iAjIh H im Hi IM V. S. 

i ■ v i rs : n J..irp>- .-rh:. ■ ■ .-me 

1'tr.TiZr. IhTEf-rriTl tl|rib«| amt liai-piLii iL-L. 
51c. Tbl-rttrta datra liTir fnd-s. $i n* 
r'tfnrcr It-rtj! Otrirtl-Aiiril MvEiSR.il ft. Mr, 
si I'll t Vi'i Kill-- pill. I Toe- IhirT'rr .F nf i-l-i 
-tf-lne lirtfrt pl| "ill imhf[ lr itjy hr sp-r!,' 
nluLbla. PmO 111 wnts Tor HBP'Inlra mlxi 
inrw laiii l: Il'i. Priv-tf eu.inninil. Oe-: 

nn-icri. We- Ihjj nnrl ? ri | CliEhi.'p C"ln 

rt-^i-r TLmx fi. La Fflf. Tf. V . 

ill. 1 1 I'liln-a, LiTEt fall nllLriE rjriloE of 
mins fr-T pals, hri in mllsui’iPa Endf. flaLi- 
1-e! PiuKlns prlrrs fjl-f fiir mini. Irn CEnti. 
Win |i an Hi- -.lar'lip. l*LA TrdHrtm St., Besv- 
lan. Mail. 

^ UrFFBHUNT Flrr liniiirr ,-.t nh-fcPl 

t'-. In. 2 Ijrp-r isl-? bisk nidts ind iaLi]»?. 

l-ln flrr, tlapl, ]E:c !ivl Cr-1 i r Mijilih. 

[nn-a. 

i- tr-ilHUtMA s;nhl -ijiiairn -tit; 

IH Else, ns?; 3r tIttei nEiloc, Ibr, 
Kihiui fih-iliz, it - 1 7-Jfi. Hull Lilt. L'lib- 


F id R- BOVS 


¥. RKl'TOB Nn 1 *. Trill- P 5 wi-I*l mrE-nr. 
worth *Tfi. Ppurlal ISb. .lulEui OeriflEn, fid 

fii-nlbrrn ll nulrra nj. K™ fork, 

SOI I.TUK Plirnll-nrE "'l'|i nmrimi-.-r. 
minrnrl anil lirjUEV In vn'IT hvoir it eirT 
l,i it i* *st Anv ? 1 r-1r mrtn mh litlllil p JcrtaL 

SJlIrtM- efi till 1 SPim ■ si r| "E nrrnMirr- ftTim 
lhr aa il ly-fnl horril III -tP«Jv-1 |..ni In PIT Tr- 
mrtililt Imik l hr iitiU "nr -=rt ElilS aula IlH-l . 
ThpliUml EH JTKil f. 0. |J. SlPPlT 

n=is- nnitmio fS-Sfl Paiail rit'tasa. Pnuflai- 
llMtiialrs t'rrsi. Ilinr* pnj. '2 • I ll E, OnipTlo- 

HI., Lillllirc. 


l: a Mli HAS ARfl fiHOTC S-U PF L I Efi 


llAJllT-AlKEi- — A tlH valiir. Slilfihi rwi- 
r%irE lirn-Miv 'A 1 1 1 1 K-kIpIc T. '1 . 1 .ill.. -II E :!-■[ 
lens Jll?in. sAUiiMi Vnlail m-lpr Aui- ulin 
1:4.1 Anril I mia ! Inis. Ih-uir shutter lltW 
Wumlrrt^ tE q|-vri llit-ft In, oor Marnotm 
lank Krml Till- S^UT frtpr wc. FAer-'i hi -’id 
rniTircrtrvi. r-pr.|nJ trainrri sAy. . Thnii 

pm -IE, 2^b Hfei'.h irjhash. Ait, ChhiE*. 

Mr 

pirnsp-j-'AL rhrtn curt-laj ri T :ii— .-irTia 
IV nnit nrTillTP tat raiiiilLr Lair I - lr- n'jl- 
niEit I It, ii,- limit L-nnlr-M. 7 Inrh. ml'ic.-l 
rtilarnoiiint (mm jnur mm Tim(l>*. In Imi- 
tBlIiih 1 1 : 1 L 1 1 1 - r r I - ' ■ I fraillE-. Till. I'll : rnl9 
film i|rir|nnr -1 pntl sit cir - 1 -r prlTilt. snr. 

Hrr.-l fur fi|ili-ljl 1 -prdalre Hit. Ftiiart k" 

IbViU prntahlnf tV. MID Ilf 11 An.. Itnn- 

1 * 1 -. Ti. 

J ll>IK C.iunts l r . ni<|i| p Inn- rnr^i'rnl'. 
uagai I2H ind 1S7. dafitim A. O'Drlm. 
ltmMfrid PtErnl AllmmiJ-. WpaJaSnnlrm, 

TI. 0. 

IU.-I. K H Tr-inc-i: ’ In 'pfn|ficnpk.r. J.oim 
nealriiy iE hrihM. Fgiin nr (ill I lime. New 
[Urn. DVEhlnW ll*f ll, Exprrlfnrn iimar- 
awpTV. Ainnlrrtn Srlimd tvT 1’h‘tnErnnhr. 

dkel aaa, swa s iiEhUean An., cviugi]. 

T.EABV '-Traninrlanlif " Pkrt(iJtMpll 
srEilmil films. lr.rtni?tMni 11.no. E'jiron- 
Trffl. Paitlrtl* 1 ft, KW* 1 ! Rl*i!l 0 , (Ml* 
bran. L':-: 


ROLL lit' e-lo|.(il aiiit fi el.jijy -prinks 2flr. 
L2 hkuv iriirtMti Jlr. 1011 I'hni4 MlnutiT 
fpilrt lit-Eillei I Or. .4 rl I el li-allj miiiiriri-.il 
Stl* fill irjf uirrii ifc. 1 c-ttiC irhrta Sht- 
1-- In'. il-rlliH :-!| -I I -ir.i M Y 
■’A JTEHAH All makat — pbiiavs-xiihli: aupT 
nlJre CrttalrtE frff PnlUESl! fllrttlK 
raplHH. A TV . nn.l He.. Ni™ Tuck 

LATEST IhiilL* IH4«lllai fEim inEItllU, 

■ iia ;i- Iirtt ■ Ill .ml Itijl. aimplrs. ltrt. NbLIjO"HL 
TljHff. Winona, blljtn. 

fill'll Fi! : I tin Ii k. |: IrLnru - nl.i - J---I 

Met TxT. Irtr Thrwj (nr quoiTot. mln, 

Atini lies.- -weal I re (Sllmi Lf-Juiy. Aflilrm 

I l..ru.rr Plit-Eir Lpti. B J3J EiiK-nriLlaiB LILiIe. , 

Oft MuPntl. I"IS1. _ 

II, i f ii V«sh i rsinf n • Wrilt Iff rrrf 

Mimpte or our ULe if jjiiIde A, -alnt linw 

tn 1 1 1 pk r> lilELlr DlrtUlap ami earn [TL p c u y 

Amcrlcin ('hnlomphr. [13 1 ’jsntip Heuso, 

llriEiili. ST, U:ip-. 

HASrFTR Entpritr-niriiL — dlrpfi nnA nraa- 
4 In irrTupwili. Trial rail, clossv prlinLs. 
2"ii slltor. Hniirii, SViripir, X U. 


aiciTimy i-HTuREI 


HI Pi “e Ii Mill Inn pliiiiml Vim mnrt nrJr- 
I ll I -• tml jn-l -n.lv PultriElLLJ |V4 C4I1 !■ ijfc 
■ in Ilia w^bJfCt b *i Jxiima tiiimo vma-iil-s 
r.lffm'St IPllMritl-. 1 UD MBfi M-lTirnii r ill 

rf InrnElliaLli'rt cd hbitc- rnlLi, 

Sti.rjrtimr, I'hiiti-phtno. nirtllVIdS nr ranTtll he 
niflblbUUH. Wa pra fcLnm Ek.iiiaaml, -A 
■fcroilxa. r*fkr. JT Ui suyiTnoid anj-ixIlfTr. 
IIp*i It j rra l-.rrpiri Kn 141 jnsL oft Ibc pins, 
it as but iHannii's In Hlnmtinj anil 1C mia. 
lurtlhin phrLiiia vaineTi-. piru|«tUeia xhd k- 
raaBiirlip fiaasd 4a lrt aLpxztn. ] b bei ^BmrTfi 
ff'intiPTip-. HoTlf I'Jri urf l[E-j.t.p;iperi. i.-'J 1 

We : M nil R- .. I'il-Jiv, l.l. 


EktlSU-UNr— I'.TfiL. TituSiL R EaacmBrt 
• in-- Kiriiii viltli l.i i i-.iii tp> iirt, jr-rarsi,. 

V Inssltiitr MatLwi Fictura Camara n Ah 
f.l itTi-i ("-1 <" nj«(p.. |lf|l * llepunlL 

kvr-’i'i L'kinm with r:3.5 li-.-.- ahil rasa 
11 14 A*. H'undtLxh nf -dhan Ultra] La hj 
liiTEim ktajh. Sen. l r-ir yn.p «ipr imu. 
Kip-i»lXlr.r KUarpnLrnd I't-nlnl Cunrra 
Co., tin Snalh TVibasti Are.. Danf. PM -IE. 

I’-iniuM. Ill, 

S';r.IFTOA" MiiLI-jii iiirl lira i? | ij lr Wrltrt Irtr 

J rj i - I - f .irinj ■ lull i ” I ft..!i. N. J. 

” SI'IJ; VI— I.I--.I iL-fii f l -HU i aril. OEiii-r 

■llr»l. Ss-wd-Ka. Fllft ra. N. I 

I’liEI! — i.'liriatmBj Tullrtlrp! Standard pie- 
lure mil; i j miui i fr-r l mm- ailimii lit 
| l» 03 «IrtN, Hid Ip-n 3 i,k| HlUL-lflim StuUJrt. 

Ihses ITlD. HnllTMfitEL T'al Lr 

Cwt nim. IPrttlr uwst H< 

T,|-rttjll Fllrrti. A tlrtntim-n To 

FILM HjxriaL — IM v-citi-m, 214' Cneiady, 

j".T .Irpna Ort lrt I air Ii Tml. IK^TIe riinral. 
In INI iilur Tlth LliLs j-I 12. Th [Ki-L|jiL-J. 
A ltl» Flluia. It >1 OIL!. Kanin CiLgr, Mu. 

' HATH On JrtLi ! LK'i *i. I rta 1 -Tlnm.E 
Irllli r. i rj Err]. Clih-pm- Film ll-'plr-r. UNni 

Si I "a r|ir.-.|f r SI . t'hlri EIl. 

AfipVIES oui aiiifaBi-il md 14 -mm. 5vJrn I^-J 
prlras. Kest blf srlrfthin. Lnul jptL«i 
Imio-Lp inp>- hliipi- !K Ei-hi-le-f lltfPrt Films. 

T.rj wn- Wjhasb. T T Mcaan , 

WOJlLli"* OrnErrt ir Fisiln Flar ,r ii 
SCSI, i lien I S Ttrls. Ernt or nurt-lias-t. tfrlia 
Hrnl-m! av I'll ir. H"i>. , fll tTvnrrli SHInrl. 


TTSIi: <‘nunii in i. 

T'jjlvfcns fnf 


:-r«- L24 Pi -3 127. 

I'lanln-m 

A CP-fLrUn. 

llrrl-le-r.J Fjient 
TP. HA 

Att£imf7 r 

WaililnflnH, 

NAURU, fnlnr 

UUns. 114 n 11.23 

l.iLs. I'jrprrii'li!-, 

W. J. 

22f 401 Ip. 

[Tnlnri ultj-. 


Keks tl.Tj plus pasTaea. I roll! nan 
Pfint' 11 14. UpfUalp AIuLPj Hold rumps 
Fr-TF"iin I'jLm ssfCTlce, 37 Broad. Alhinj-, 


i,*no raT or hl;i rf.&ft sr* i.ipu. 

k.irwi Fi|ni lA-kr.nEr. 'fli Tnrfc St., Stn 
Franrlaro. raiir. 

n\i i n m ■ nr -i-i no" "is-ru-.il- 
pjeihlrrfi find '-unnllfi. Hie Tf aborts sjj-tL- 
(irr- 1 T_ I - 1 ■ Tln alSir Hil'xIjiTVf lit IJ r-m M P J . 

Tier oat. Clnrl nnatL. Ohl>. 

n: s'l'i iii: r-'-i-i. II. in pmI. ' Sliuliliiv- 

III. fill, QlrtltALlEb ] IT. 44. Exih:m.rii, Ali- 

Iki h I , .1 r4v _ 

Hr.sATP F u r "a I in fiat, Hop TT« WdrtdH W 
1 ni;.\ ■■:.■■■■■ -i.-r ■*-■= 

IST-hibsEH-TEIS lii - (llooT |tff. 

xinfilr-ZT. tluulhinal h> i h h-fc 1 Join its 

Frill iivpES br-ulam tl'lr. l-n-pp ITT Wp.t Ra-nla 
HaHiw. Iak ,'inerlfs. f’llFr.Yndj 

trLSrH Asrl nioJfrtnn. fltamp tw Hat. 
TTomt-r RliLmp, 31 14 PofifflU^ Knnttt Chr. 
Mrt 
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tl.Ht FOR OaljinBl ptatcmtaY mnry. 

(V t ir sn-lr* JtiinctmenL cold yn&n'Wft suthnr'i 
CinL iLtity far ibure iim-riL Wa iitIm, 
M|iyrl|ih[ ind |u£md| Hk iLUdliDl ilacjr* liir 
baLh sllenl in:| [Alkliu ideluTei. lie I mi tu- 
rn !„i| liic lniii or moLLaii fli'lvr* fcrulus < 
liy v-v kfnyw riracliirLLan iei|iilrerr.ent* Iii-' 
lhl>lfcdlK->J I PIT Krru tMiiklcL. L'AiWinl 
Kdnnirkr MW. 2411 Meyer H-kta . W-piE- 
itrt> kite! tUCHtt Villa. jUnlii.-rnnid, calif. 

UK A ilaclj aUfedlH — bl| MiLwrLanUjr — 
(Lely SLadeT-lft ra|iiLi.l n ■; _l rc-l -CaillPlrtO 
riutpmnA hL ^mifkk'blr law prke;. Wrlw r 
Atiti Maildf PtcLiirt CrHHMnr. ftrijt. T. 
HI EtaalPl IV glyph A im. Cht-rlgi'i, IU. 

Movie; rjian— mu TSi l*5=-.ijo kh l-je*- 
lniii f 1,40 ppiiLlniLd. i Louie Mv-lfl. Jim 

:jj. MLniiramdli. Minn 

' — Pi ,Xl.i luc Fer iilli J'hn<iinn 

Mill imid iimrc" :■■■-! iDUVEILlr fill I'S 

r:,l!.ta li'i L...-i.:ii L '.-i : : :.■ L-'ji-i-. (m.i-.- 

btffK. I II I nib. 

Fll.i'ln .m. Ft 5 1 .11". Eiv < f I J.I-! 

Kcllfunrrl'tl Kpdci. Itax L.'ifi. II Ini ' [iliml III 
“TfAJSlilK .Mi l mm IP T.Mitunf n. m ithiii- 
1-rlHK llir llivf ill. T! SttirjT Ideal. pH ', Pld. 
I'. rl.M'-: vim n r, y.tI I* ini ihi’iE v. rnn 
nli3|T miiI i-El I try m tinr ml tar (V M. I 
r>r?|YPil ill'll. Ke w VuTk litil niriElieL. 
WeJI-e> Mr hall FirttaijSi m Tk’nipt O' Mat- 
in' ■nimin.lL'i., fllliLE r, ITTIj UcailaiTlT, ftew 

itart. 

FttiMH, 2iiD Krt fall is JKlFTFoTT 

|1rj|i|k II. IV 2 : (lark ll : i y ]fco.-Em^ XI Mid. 

tr . A K 1“ L t! in . Ml *mi r- S -'1T — innrJi 

niiirar (lipalx-r. KiiipIE CApM:!] HWiltxl. 

eJetc fiiiiii'hic'4 it prlr^v Failing ftne. 
htr-r.in'li TIinLEL Ripply , llfl 2411 Mem- 

nh3i.Tcr.TL 

j'KIivj k Ft I it.., I, 'INI' H. icl-Rj. nth; 

eldpytd aujitliorn nn KiPlrM m ipml nama. 
FirLIt utar* NuuaiL Ii • seiit'ilfnc Fllinc. 
ITT f!'dt> n tflle Are. Han fVir.Llmh I'llLf. 

STfT" :■ f ■ ■ Tl e "I . ili.i.P rjnmrr.i. iU"' | ||E'|- 

Vrtprv Sir; I'jEh*! r-j 1 1 1 r .. . TIP: KarE*'i'- 
9 11*1111, itir. ; pifntlllH mai-hlnu, {I *)■ I 11m nt-f* 
pi i'.* sink £ cdiii Er.it ; ]» Ei-.ll Mi^mnn 
14m iit'Ett jrc. Ja.flMi kmlJc, in. Typewrite?. 
Sill, I'jJJiT:.. Mill ill'll. I'.umllt inil hi - 
clli.rig?it 31 91. «i:e 1$'. -I'lEli. Xtrt/ ri-rT. 

T II ypl. AMD T EDH MI[J,LiCHP'3Lf 


1-HiltTC ',V:ii -Ii TEfHitcini: lltlui Sk-hm-a, 

ki;;d >ii i-=i -n, wi - P tiftHH-ft- 
U.y a ii | vm iirlnc tea dar. Urn in r-iur 
tEiila kd'.r irwfwiJN. tl'nl* lirr En-ifl. 

Wlial‘1 '.mit Ir-I'hl UprElal] HuiajlT. ]1»)«L 

Ithlp.. P hllaifcphli, 

i.n.iir^T "HJpIt'LEir' pjpcl Ina iFthllnE. 
75* TfCOlrlr, tVntr iiulrli, Kalliinil t%*i il- 
nj .Hi+-jhi:, 7 LI FaLeEli Ai III. III. liillLU-i. 
City, haniiit. _ _ _ 

i ILICft^FV 


J.i:.lUS tv-lcrlrii 1 Pf:nl9r* I amt \lnr.r I rtiir- 
ta iihy. BiIuhiI. tJil»L aiiJ lirpnf : «mJi'rpc4 
pa rnlF-x ri Till, rnl In, rn^lv,i> jr:-l £ 1 1 '. M M 1 1 1 1 L'j'1 L 

t-TR-lJlt. Kiponin- Mw— 'iin Earn pnr|. ntii- 
i"K r«*. Ihiilna'i. IiutlcuL*, 31 Rifca.. ViJ. 
pEiEhlyi. Tnil. 

tj utu m C a s iii-p-uiii i * urn he a 


ItuJi'T Start ill :t=ut iLEt. T. wl$l pt«rt 
«i La tHi>lBAii. Tlii'Uainili in iiiitlnp chair 

bine ihrui'i hj liiliik hniiiLnu m I 

(fthen pc-i if me ll.ii TitaiiLnM li'lanL'.t ca 
niatn ill klr. I*, if kail Lr-t itiklili. till Ik ki 
fl'^hlnEi. fmn JR JnrkntA il» In Elm 

E. rztit ]!cla*i at nmn'f. ctilliJmi'i hrlcteO 

hi li p. i.-TTfalm, in r E i , vtkEk. tiipl r Slattl. 

eta tvrilr Ear catklcn;. 'Inciici KhIUItie 

Mulil*. ■ H'l.. [III-. , 7SEI.754 (5-1 mill rtEfft, 

ItrTHikbh, N. *5*. 

UJfl rftrtii Lii EfiIiil’ td ata ep.PilLi.. Kirn 
1-11 la imu artkli* K lldlpe. Llmp-t Ei'ilii 
llrt! dak, PrarElrklly r u i^<b mmlEHl 
SwveM-fiil pianuTnrtuETE Crtoii» tractfl 

I a hiaSI. Ml- rarnbll EiiOli. Fif: ■•■■jLl! rL 
f«*r.ia*lni, c.ip*i« 4 J’a'vrir JScliwI. htfl. K-3(itt, 

Mk hljitkn. D*. n. 

•IHTErCCl.'tL M IrtJa IMillJFF fli*iuTlEK, 

Japtrir-ltanE rprerbi wihvI nr ryiimi! flivca 
3ha ^ Ini'll rh lib nrepEMf, ill i'tInm. hw 
raai*. 0rnkniEn<jil ep.||n*. cnnarela ptajEer 
pnpler-irikdie ilresrjr^dn-. gantan Pj rnhirr, 
prnLiip.iT.' llfTliita Minlita. nuflrulirp ind 

Jllu ctatLijfi free. c*l rfj. 7. r a h I ■.- 1- . Elmernc, 
S. T . 

w PKrnrra nt kmt mpk TiHubin 

Mnnnpl Inpi. liulnreblnE. Prnf cme fleTlor. 

F. numey PEih-P Ca .Till. T-I^knnikl, Pine 

n i* CM . TwHcifnpn. ll 1. 

piXir lli'-.ia il l n i t’ making liil.ini'Ei *'iEf-i 
nr "mintii, Bur? nulrir ntnnia. TPrrni«nervL 
baLlnrp. FnP-i fjfl wpilrp iiiitaklj* li*mr>il. 

Jta lurff-bnif-iit: r.o- ■.■■!! . 1 1 1 -*ic rnLlmltM itp- 
fiittim lEbps . F fi-F tawlr Tlncl linr - Iitii F_r 
Cm., ilci t, Oiiphj. Jicftp. 


JS-L’CC BkllP Wfcl h l*™r im-n LPmilllrLa. Make 
them ytupiieir. For in ul ji r p myn-H a , ■ rnilr— 

leyTEtl. £ntl< kllllj Lh-Pl y*rr|ei, C.Liluj( 
j pa, ]t T Jiell V lip-, yvillllnutr*. D-. L * 1 * * * * * . 

llAll. ySha ill up; jL*ee. Let Id suiiaIs* 
y ue druF sL to tmiIs. M^u-in ]Jrui .Htnft'. 
ThleBtfTUlt- W t i. 

M .y.’iiVFiU.i'fi ; In mO ltu.Liir-. ii ye-, r 
mm. I.utlilS liA'IIC-. llylllLl ICf?. ^Jtlieul 
I nin. , U*f t-i " .ll* If i a* van ElL. r L>jj . ;i;.lJ[p. 

CuLlf. 

ILEO lluitak IIIHLTT V#HC ITa. Munn inul 
'tan E^ci^cEuiiltLri. I'enneU Stiii'liiE'L Cm-- 

lajiim, KemLwky. 

STALtT 3dm ■ H'EL i-lni'. 1* a. ■ 1 1 ■ I , ■ I ^ rice. 
mil lime. 1-liji la i'i. F el'imi"!-. . <Jhts- _ 
J3AK K IllUUl III, T'e>l I tan-J. liTEill Pi-lll ::n- 
I !.;-■> I , ;i : ji H 1 1 1 1 1 L r fill'. E 1 :i EL L-.' II I j E - [let. 

Mkrt-lEyite SItni. |tq. UETTCEf«*. C -l ifn mta. 

iPMINPETl'MTIl^ Kupr-IH. Mall urdEy 
I J-: | " - i liii'--', aiijali'Ti'. Ta-E'-.l plail-l. 
T l-j i U nil. kfnc iJn*ulnr. Prtay hri. 
t; *.yn sen- Ire. 2-11 AUiluhnn Atl-., Tiew 
Vink, E*. T. 

CJJTri'FhTli lEullflllkiniliH'li inprniEarlmTliijc 
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rgne-is-li!;: fliL TA-i- ilrvulur l'lCitrs In 

nkircrallp Sai-iTilpr (res. fklurp Mai 

F'rkiliiiiEi. Ifr p Wtn A u*lLii A«. . C lilrae n. 

r!>ri.L JJrn'a ne+hu tar — f □nrlEi-fuS iitcp;— 
tITIiiH, .LrJiir-M, :i:i Kai l *'Eh S. T. 

MOTUDITOlEd— Aimli wanLcdt Knr 

E I il Iiirl vi I flm-k (Ilka tlLI -diirtliH-ii, HrIUdil* 

f 'n.. IFTh lyfilnElHi M-t. . y* it Vnrh. 

P-f'fmFTl IV I L II i I m r rrA f r 1 1 r rv-k>- 1 , . T. r a ti r- 

thru yeuESflT. FraataJu. pEKWEisci. lii'k- 

hkt!!f HiiifiT nnaljElril rerv|p*. fttaliJH 

rae*. n. Tliuilf ft. . t-Vi - lil fiil'-O. TO. c. 

A rl TT^rr d — nv (■□'!• i'imm !'• In r liraanil arrlV 

■n 4 i'X'] Fur fit ptWTIL i lir — inr itr In 
UH Uprk, Tt*ii*rhl iliiuiliiiilt flnur — r-.fry- 
thlntf rMitr mtDE>l. Vl-ihcs i|iT1r-,iy.:a ili.nrii- 
nulii In a Jiffy. klniily ailil aVali-r and fry. 

I ht hwiapwLcer man IL up! Oh 11 nr! Pine' a 
■ la-.-k Elk* ru waliFt flrib i hi -i a Idle If a 
bail. A Ilian MtIK mill .IlnnRevllv. fbnrSn- 

jrptv— fJIff'TPnl : ' Tr -Tir 'le" Irrlrj 

™j. Merer hlrku — >ayrs. rtmahTty. Al- 

wetj, cut ar wit. TVuinen imrai (Kklrij. 
■sips. TniiiEpAiiir FiwhL "Ouifti trtr r* 
piuJuren." Ile.iettE PeiiIulit Co., TIP 
Irrk E 1"4 pV_K| il I r. n . _ I'hk-ien. _ ___ 

t'.i;£~TfGii r'irhl*srli tTrmtT IJ-Jy pay. 
Fnk 1 ? 1 . r 5 in TMHa tL 

nnELCiu li'riia kiuthm, noi as, 

UetTrlr. Mam, Sa ipntr =1 Tfci |E 1 n ri y.>r 
!P B FlraF In rail TIVJ niit^ 4 f >1 ilryl'Tfi 
tj ln<*tl. demonitrithn PTrilr-t jpn'ilkn. 
nrrajlKHly bdj*. feet aLraplet. Cl+nertl 

II iln-yr nf H'n. . Tirk* aU’i 'iirr. TVr-4_v* 

MAHVM.tH'w Mrw Hi ariidille in- 

rELL-ri inLlem. ffouhtrs iinler lire-. AD 

pin, krniijlnntl 1 1 n I mm r I r 1 1 1 n r| . t [■: nr y - 

Liark Euaranke. 1 m R- nrufll. Hue 
[lirrl uptlr. iE|.lll-S'.|. rl I ■ ' T 1 1 1 1 1 r ■ IniMiL p 1. 1* m B - 
nerd, unllmlEeil luislneia. U'rSir rrakk ite- 
tr.MiL ■krtvltnrr’. l'i wnfl Co.. Ill Sriln. 1,3 

CriH>e._VVIi. 

FFiLL EIetTiIE’ nosh rlpns. ■ nil uIImf 

rhanawalilp nlltna En r I n Err. , lip $ 1 r.h each 

iii. I up. (irer nincf- nrcfli- Fanlcjlira fTee. 

Mai I : r~. i J fslrn RtaEpm. T)[ Liarik, \ 1 n. 

.I.i': K ii'T -1 I iin IliriC a.- 1 1 : r : . 1 1 1 1 1 - I II -lira 
Hake l roft prafll— IknaL all "am" ell linn. 
Step'l lilESE lane? TiUk — ikt J 5 . 1 P-I 1 .T 5 . 
I.aillrr^ fllk h>-p. iJhE. ttr.nrUnn r. r.h-st 
men.'* Tifrtwear. At |1 .lS-|S. 3 li-ld TS, 
siihPTlnr KnlLIL-ni: Cnmnany. litri. SI. JCew 

Hflren. fiaTi. 

St.vnir (In cpitili eft Se e*IJ:n. Tlarm- 

k-T, niiarr.nl n.:| pTrytad liT llTRETt 

Aw cmiTiGlea. H k-uIjes . lahels Inccr- 
htafl’ wjl-h HEtnil'a ninf fFmlal"- 4 I'nr- 

tlfuLiTt and yoioar frre. I 1 . A. rerThyrr- A 
CP,. I-liF. . SI V 1 ::kU Call Hlalj.. AlEXUmlrlB, 

ML 

A-V-DTH Fin llrnn.l tievt Ormer ariLaacEnk 
Frn'l nurlntllK ipll mi alahl. Errmnir 
wjbMi them. Fin twit onn TrnllL. Free 

- i ■ 1 1 1 : 1 r ulfrr ar-t fall 712TI Imlnra, Crpaer 
MrrE. <v.. a«PFTH -Iprlimn. ChkBPl. 

I.A trlhliT al lk Jij MM rlrwrfi. Illr 

tibIIIj FI .SI flaaeiL :~r! I icLh SO*. Hinnki 

IrDr.. I .Ullf'a. AlihilL. Ark 

TAI.H! That jnrlipL irtAIng- anirblnr, rna lip 
nT nicLil. Aeieila sanirde mM dGlIar, Vale 
MfE, CP., tf-n Phtia.. Pa. 


AA-l J OUIT Mir lira' ItiriT. aa1lnn3lly 
li: .j ■ r n , de^kta aip*rlaiae*d rtvat uriuiilHEi., 
■*(tli mniertle -'Li'il i . arL is ezcItsLtp Gii- 
rtJMuiura iku, UellBliLruL Blu.Il hrmluEL. Alau 
IhtiJ IHPnLa 14 liiErwtnct. ViPili 7 , Upi , 
Hi., in J . 1 IrlL fr Jif katei. Ci111a.n1.. Me Uraa lia. 

womujcu mi iii'ii ; rmti in*lr. An 

Ins trhkt, Ta'o plwl rtcLl r, Stm Ih* 13 
hauls. Bells fust. iiaiLIj denmniLrat-iiL 

i i'M.II: rree tu |T" I i i r ■■ r-j . iJesleaer iJi.Hupiiai, 
Mia 1 n |na I 1 2T h tji-ftl lltfli ChtraR" 

Mh-tV I'UHGSfnpf bhA I he ayniLi rkh. LVjI I 
■urarlM full (|aldt ratfen Frau beptMs. 

sunpilu J -7. Alliirpik Mfx. IJft. Illll l? 3 *. 

Ouk 1'irk. ilL 

AfiKMTH: Htiauilpf dues n j'-rhei -kpr 

IIIUEli-ImN. Haiipili rlm-fc rrSLIi ;. m r nylim 

nnM mhlrpsi,. !!V. FUfiupIme guLILis.. Eablea. 
rfttfhs. ,.-lin k-fCi’.'i, limiie plilus. Hurt Mfp. 
f.i.yii*ik SDS Lteirju HI.. UnDGklyn, 

MStv Ituiii-pr j.i-Ja I Inc. -IT muiiE-j ..uh- 

* ht . JtuLliUr mis, npli I n n |_ h'2 Ell mpi, 

nlnpukls. ruiiiipr mlei- Lr-rrau, bily lutdi, 

EL*. Itljf FirCALr, li*sL a a I am t liarii'L ffii|p 

AHmii. i'-r hiUUet pity. Dlike up tu fill 
irci-ktr. LAi.ll" q Lr Lj i. tV.rl'.u Birr rail a Iiiu 

1111 rrp* ijuiui Gdpr. Krjtuc ilfE- A’g., 

I J!!l Itiih_RL. l Akinin |ii, 

MEW, I'Enlltulilrr— LkLl Inpi BLED InlLS, 
flnnllay nrklbf r w| 1 fc lyunpr'e HUM WGldrl 
dblre. Ikijlli trie. FSdililL# Ikib.linLr, 
Ill-Ill B- 1 a . hjf. ^laln. Alrrm- UtiL'i. 

MKM' J lain! |islnki| TTIFfc irrpfn nlra. rplill 
rinrcfu Easy *lIh. puLleuliiM rree. samples 
Jill . He. rrLsal Is 5 Sr. ti. SO, Lmry A tV. 

lirwAwar- j-iT Vnrk Hay. 

-hJMtriJE.I. B,’tT Trinser pTesscr, II. Ei. 
ApeiiLi L. J. Wlilneyi, «f 1 ] Firarj.f 

Avr., ftrriiktrn. S. T. 

hl.ll'I.K I'hiriir iiiiinrntnil*. hnllf* IWITFrlf! 
SIM'S: pruSL, TdrnLali rsirryLliliiiii aaiiiiil a JA Irh 
Iin-kth bur Mill ’I!* VLllPM LTi.lu.-l a Cmii- 

TieiM 1 . O'. lii T.. 

lll.fi 3 Euii*y n r'lr 

Pnl^y tv a,, mi! tj ii vim I’. ’i la nnr Cinar- 

rnkPil ri'f rllir. Rirujile fiirnkh.Til. ftr-ll 
JL'iin Mfy fn llrriL li- X. Nsark Ul-irrl , Ml. 

BKLfl.lS'Tl E.ikr liiisj ■ .1 ill : ! . I l-i'l-’l 

fiiauk nsiTirient it fl.TS wlak Jl Erish penrl 
-iirrhlK* rna tu pasiT rusinmbs. ]M% 
t'lefll, rhiiTk h'rnMurri Sa. , J 11 Fftefli Atu., 

Hent. m. ChlreifL. 

KLKiTnUC Art MHfElnff. D'rA. :LnlLllrr 
■■ri nrEpt# pir-Trk “rl'llnr, Epi'ri?eiiciiLr*t 
tL2.ni dir 'Uf 1DDGS pnidA nud[il« B Ot 

Unr lhrrt T ff r. Co-., H ili-r.lslr, Cjii r 

lull, l'HOFlT In, new iWsienr r| E »r 
llEhhrr. Mi mini tt mntliwi. Wlufc rnakri. 

I I IlnMT Ml ulllil rail III mar hi ruE. TlP- 
ta.Ha HDe. Hjmi|i!p isd Bales plan i'r, Mew 

Niflhn-i Ti: -| ii r: ne Co., llui Fill, 

Mn.ir.iril, I'a . 

H»Sj 1 MHIFIT Sellllkf SryMahy fla'a 
I. Ilih ter. Fklalli Inr. Ljinla j-nu $1 DU i] rqs . 
F.iiii|i a. Trap, Si|n-1Te Upi] life'., Disk 

L'il-lS. I lraiirpTd. I'a. 

j;i,K' ’TIL 1C fv*i rr fnitrr— Mew. Hrati 
mitt Iniaanrlj'. Ikrlu-L p)m — mil Is. fa.-fn. 
Trv. mlr.Uk .lr nil irr.il/K- PMhea ynu II. Da 
firi dlL . Tjlll-Tl si l. D liiil I Ji lilkharf. 1 rail 

rit-aj . \r: •• vi - a- -urM' it, , 

KiieblpE. Pdves PIcplTtediy. Carwit klnlr 
r-T aiusEl. F-r relE-.TiMtu r.lxri. tr fi Lo tit 

dilti. BatamlM fnmlahpfl. K*<riifenat, Dept. 

]-A, iBDJ Ifave nittac.r. flilriEn. 

OLIVED ClEMied ifno in U 1 iluvs ulrh 
our thn* -pf Imnki p a>:] li|bka, Siulllf frnf| 
K ... r I - ■ 1 , 1- terrEletrr Mlebti c*, TJrp*. Ttfl*. 

Naiseri'lbe. lMPnnl*. 

OUT thi* trr 4 UaUDle *■**. Tuilul arr-lrs, 
flamrlhEt »pA rprriahlrt Wnmlnrf n|if 
imillEalik. T..iTjiruii CiFi. Ii*flL. 06 , St, 
Lc«g|^. 

HtRF I Mr niunri ulLh faal. rnlllnp: f|nn rf 
kiKl t-rtnlUiJS.. pill* IfiKiir and [laitiir bile — 
niLlds. FiUK PPhMt GPfcrt Tt'rltp Tge 
ITep inmnl* ra - f. IsutprlTi & Brnirnp- tOOI-Il 
Bfl. S fa k. fSilliep. 

A-flKSTS — S up Prr*L nn tt.W Plilrh A IMP. 
film Mini IlieLil, [lilSi PleLniF. YOUP IMUd 
r« Eabely. Free ramnle. Minnie klEen 
IjiTrw ai I 'lTki. IjE-T't E- BtaniTini*- In.llana. 

POllIni t-lT Men— Tt| e npn rntalrtic nunrnn- 
teefl pnrtrilk. rrnmay. mr.llll Irma. Tfr'tn 
lilll -s-A'r. 1 1 1 1 1 1 r i* ! , : E - 1 - iiiilaD lbs, IllliV 7 1 1 r r : I ra - 
i lBTII. Fr>l.f p-TlMuri'. U'-mArrfiil ||- .|in-:| I Inn. 
CrrAlt, JnirS I! j 111 , ffo., fllilliin C-l Clll- 

n| J,>. 

ATltMTS— Cn 1 * fl 3 ilnlly i-mmJrjl Inn 
K-hn's, iyemc*TL ehll.inEa r a Unmi htslery. 
Tlplln.|rp rrrar prarnTilail nr TrulirnL Aasx- 
Inrly Jar prlrps. Ill jIjIei. fDlnrs. AuLn 
nn.1 hntlerr ITlrrn brnAurp-p:. Wajl r nalrhl 
hVlIttfili Huairty Cft, liepL C-STI, Ikhi- 
fltlH. Ohln 
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j'Ejh'K Chrubn iltenlblnj Lhwnr4< 
Rfcanuj, lukkLne upporLunlLl"* -Pallia jtuj fr-t 
srar ip iniimmiibritL niid prujup rL| r- *>riW 

i ■ : 1 1 : i y . .iirili Cumptny, 1311 dhvenuc IL 

JlT'ir ^ li n. K V ,_,. 

13 L TU s'lSIi^ Nell PTMliat *'■1'!' it Lin 
thin iiumth Drill In ir.nldn litilEinlleil 
1IMU. |Ll.|ll-l jrfllrr. Kvtrr Ml! rraiflai 
ulIil/i. Mdcllne hr hfl! «"1 LI* iilfim™. 
I 1 j|rf iic. f 1. 11 .Inrun TeEIi HU. T^JA 

hYir>IV-,irJ. >>rq3-.il I „ 

CASH I'p.ij r-T LuVltiUl^. IHKirtd. !f«e 

klm-f llT IjLiiiLiY AllV-fETllflftEnt !H1 UPlC* 31, 

u(VN Vnur DhTi 1.1 u Hj rvr 7 1 with [rttyLhlPR 
fnu n«l lunoiafafft Vh-ILidIisiI r-rfiHLs iu^- 

1 1 1 .1 1 1 1 Mr ]#fl iltllV Uvf.| usnmklfB I : iR 

ilmiinii UrSnei iLmJj eilte, il:^iL pnilUi. 
l.llipril r-nraraL-eLBlLi illLly. CiEt PTEf |t]iii|il^-| 
ullil ilEI.III < ni!"1 KnaTfar-., TJbiiE. A-GD, 

g] IT !■' r . < 1 1 k 1 1 11 ijjMt. jj jL Lh al ■■ Sin. 

Jldlc LU'lo! TV r |ntn IiTl 
L npECilLcnti. Trw Lihdr. You iflil ir*l*E Dnd 
Ini" If, A l.-ii VunlLli I tnKMLi .iLe . H*inrl3i[. 
Mf 1 '-ecrr'I. r-!l'j:. lLrin-i-J-JJ Xiny YoclL 
li.ll, — jLhmiiI 4-iihlrlliD.lnni n nliLE'l. 

Tn haniJl* The pi- 111 :iif (1. Dt run l:"i<fl* 
■birprixr. nrnlll XM NSduetary kIL if 

TrEfi ihiTpfsxn [i mi iiruddii ArailflimibEid 

Llo I'll . . flip ITl-llLriljLiil intj.. *.1~'|riB !3. 

TIMB Tijurrt? I* siipeGa* (or pniEfur ffio 
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- ASvJ-HlfJl.iji" Kpepi “Indihlfld i7rar 
ef itc*m r fro-l, ll«T. 1*1" *m| imirr. To-flil 
.ir,i r, 1 1 1 ■ ■ . I-. i- . I hy r.it iii:iiJL;r troi'iwn ramgirmlFs 

ELtflli irL'.lt, ucfe-caLi^lr pretrastllpii, I 

iir-'lis ;*MkS uiiii hiniiL-- l-n-k nu'irpnlFP. 
Feed IDDIIlk f’fl'Ores mPTkl. VfpItHr SJ. lhn 
A 1 IV. tlft . (■hEirl'.lK. Kfnl, 4 M i i ■ : 

■JOU.OMU All’ll i :r.V!i lVinlr.ilE. I ■ Ikt.-i ory 
]di- TV U’ALLtriDN. till IfnLTCTiMr. lllai 

Milre?-- ri^E. 

,H T(.Hr |H3iL|l !- K|in-l*5Llei7' 1 Mil EthlCEd 
f:Tn]ll LitfcSL IlllCfy mlr Ii. Lottes! ptItj. 
IKE Ll-Ht JV3T?l|iy. iTrinysl. I0S! IhllllllJi 

j*t , Epm Iiiiei-ip-,, i-tiir. 

PeTT V i jIlTS £1 "Bn i b.-i - Irtillf yo"rrir 

Con part EDtEil T^aiMl-t I'uml-ihpE'l. fit'll 
nmlUh Wlnlrl'rlmJ inOMyiiiiirtv, H l i- j ■ l;.’ 

h-jiniLrEa PtEE PlfEr. TIlDUl- >ljnurjKUr- 
]ne O mnt nr. Irilip^npll'. Tmlii-m- _ 

’ □ P: HaiSa HrrLI^frrd Hi hn™ T>*l* 

urnT !', fpnlx |:rr ^qniEr fns-I, JDu rlluEgE 
71 «Efltl. rnOljtllE I ■ U-: I n E-c E pill Ini Hl|k<- 
PiTl', rrdprldTu | plili-n-p-rp iIitf;., r r i i I III 1 1 •; 
IhtULWJL-H. Hi'. Ll'jtl’.V- I'll ni lie I. l'lyilllP 
rrre. VVrtit. siirtukiE. J'liUtr, l-n. 5(ar*«i. 

I«L 

riOEtl HuO^i E'edIIe IncEPEsr t«u? TVartrl'i 

lif-f! ppljlklpE rlrdk. Hu.niMHiir Eruji 1 1 . flirp- 

pli rrto. M-ifMpthi. 3317 Summit, Kpr-p-f 

h"Ll.i . Mif. 

" monrar surprisi orri'-TcsTr mi*. Fn 

Jiinr rp ITiPPEr I ML’ ail ^r.i tlrw 11 r K*pl. 
ttdT*!', EtiL, >'■ i b ren, L :1 l>:-l UtlPlH. iHUiellMd 
prerEiIrlH. phi, 1 ! yju hi mrr r rmflLi. hi. G- 
Iln4.il, pn.MlilEnlr “VMS rVnLh-r, HL. Limli, 

Mo. 

.ItTKNTS I’m >‘pEnrn r Pfi? |nrprmin| 
iHIHl, Pill. 4 H Ii Ir- pimlrti, flirrU' PnrJiK'l ■ 

ra . , Jll i AinPrlrjrt W*nh. Kantm r'llf. 1 £h?. 

UAHiOill Tiriip Pirn fXKVIt. f""- 1 in 
rnlilur Tut E'Mrer LaburilurlHl- ITRhfj 
f'»rk H ill :■•, Ilk 

JlJilV Adnmillr rlathrj n , pihrr Wiihii 

iliilrkTr npil lli.iniup|li|>. ]i|u luliliEnfl. 3TP 
plfrl'.ltlly. BntiMj f!1.7"i. duiTipLipl 
'WLtr Klor’ii ICm-nky Ce,, 30SI PnElsk^ 
■Be. IE*. 

Til hi Mi dr WIet — hrint irillni meplu 
In fiklinro. Et j n I c 1 1 c ]Er. Amrrli'iD PfieE‘ 

killp I'lirniiany. IWfi'iicMr llii-irkpiFEtl, 

Hu-lun A WURE. OiiiuLPC (Eld ]£rf - 

I tt r f Tf plrTT'E- vln^ril Kully app-llFil. 

J'rfc iimpiii. Ll-^rnl rflrr to Efnrrpl 
:iDi:ilfl. M pi Fil-lr LEELihf !>. 4311-11 i r L 1 1 

t'l-Eii. GTrlnia. j 

TIIAM.T Flirmill't prnlnrE Hl+pr! [imil- 
u«a. -hit Mike. i’iisI-it to. R. ThuEy 

rp., lA r nlilniiEim . T p Hi 

Tt tTM.ETP Itrn-i'y unrn-p(T niiLmuhll* 

T'Lrlj. tOflO.-i-.E-. liEl’i biiiill ll.'.Lin L .. li uPn 
ip-iip'. fnth^. Etr . ■K-|h|i ihito rllwr, r^urks 
ILltf c*M. Tip. r-Kan-nijir Pul lih. Pulr 
llorlr no n<rfui 7 ; JL.-W biir plnti. Pod' 
ittlih ?ntlpfii , l lun Kunr'-nLfrd. flirniJ 
TVJIUOfl. Devi, dip Tr-Kin-riity Od, rhlLi- 

jrfpjjg 

ftKI.fj TiniFr-iTiios 4i,i-«i nriiR thrf "-ini- 
Tpf-.- ito hiuprE In bo Lnkretlfrl. A rfflnaa 

flllfetmilrp In TFilnn# RHP b||lF 7 7i- . Nn r '''U " 

rilLllim. 4P0^ Iinifll. StiLlmi C. Dm 33E, 
iinn ihifKu. Gdir, 


Rl(3 PemIIL -pulLlrz our f*td lin lrllrrp 

■ :m aEurp mlnjluprn, TiaLlii^jl ci|>i jlenrE. SkkE- 

pi**. e'Qii»ll>lftkil. E^-lt h''r>r VnnWnrrt, 

ridi^D. _ _ 

JS.HN l : F.E LTE" i! I1H d'lnU LlltrlUutOT Itr 
1 1 1 -'IbiTkiil l[i.:l|.|, 11 h i : 1 1 >■ ]:i.KV. "'ttrlla 

liaeir ulLli niUiL:.' r J'jyi l-hl'i: pr-ilt. 

hiim ii-u E lEE-illg A i: n ■ li . LI 1 1 L =■ 

HhiLdL .ll nnro! Luu UUu Eitpni. EEindr 
4 -,ml B-lairr, f:i,.1i, KorhaflFT'ir^ VlT NutLli 
I'lJiJE E h . SL. lA U I*. Mb. 

AdK-S'r^— tfnjrHTPj" mair pl jEi'H, iIkIU. 
ruinljwE Ilia Imp -rtf., 01,11V ■ li| u|1h lUEREI 

Q£l|ll4 |Lt»LI Dph Vh'ml 1 1 m 1 1 , U i ii 

l‘|||T~hEp.j[Tirf|r lafiiy IElIiL AdmLEkl ltlTd 
tieiL on hie HsuEh. IMIo ciPE^lInn l< * Ids 
munET llinhcT PH, 1 1 "■ Mil OiOflUtEn* n*ih' 
lERht. Nr» bn11criE> miulrrii .ill min- 
11 -oIpU.f ilrios-ra wiai IMi. pieoJ ror drmtn- 

flTItPT. 7- p I |nnp I I Iir|i tjLIli'.. 33fl 

FTIrli ill. . rtlHEfc. Ii. J. 

li 1 4 a Mn^y i|ipl>Jnz ffiilJ lndtla.li pn 
imoiiiohdEti. Eadod (IiIpk Indif. Nn oi, 

1 1, n- s ii i iii-4-ili;.1 11 4 ", pioifll e-OKT T I -li 
Jilt. Frw nimilfe. lY±<b- 

i -ie-i-iie TSi-.r-in. M-ur, 

JtTTFNTIi— M ekt ihlrt iinw- itfeh. FeS 

Eipllnl nr / ' 1 1 '■ r I p 1 1 i'v 1 1 L- r ' I :1 . i ' , -|?n I-: I ,pc 
III linnrE. Bnilllitpe Tmi- hEi'llunt Clnili' 

pipy, r.4.| Drill. T*'lf. CfWT TPrt. 

hi 1 1 : VJ'-rtEy mil "fid hI-fi. hi-tiy irtPiitP 
I'Ut-F told Inll Ula t: t III 4 dupi. v„u [hinr* 
(I, Silt mrto fl.fn. Tr» nrrtrn dMIf *i1T- 
1 Te[|« for |'sri|r™l*inl *ml Fret lEmplM. 

a M,i Timi: l[nn:iiim (Jo., I'lrpl- *d, p*>l 
IJ n n[E. W J. 

■Vli I 'lill | Min-, ■d-lllny r.jdVl! 1\-.>5]E niuet 
fill. FoiIeshE illetiii'iitnn miV* IiLr hinniv; 
up- In J", flCd viipIt nr mncE. lip ripltu nr 
oiorrlHoef- nrcUrd; unmliL ROOile i*lj ho rr - 
tMl-nnfl Wi runilrll ftTE HTPOlO rner, llf*ni* 
Ami lm ininiilvi fur rintmuEii — sueo TEoril 
nnlert. KF-iuiir* ifnrknr>. Aik euipp. 

rnlrral The* F ■ -ed Co., ,13307 JiTvhr*, Chl- 
liiUil 

\iiif\lfs— Mm-V’i f"rn nn-l fi huM [riii'T'E 
■rvJLI Imlld i itriiLy lapiti liuiEneu. PeiuI 
Imlny Tnr inv-koi Ieo iriaL outllt. Tlin Mwi 

Coeiineinv. nni tt F i r | F ILhl a ., HhIkiIit. K Tf. 

OT7E- hi" ,-jr-i '-i in - a,|iiriii -rLii reir 

Irp llrimi. filer droll!, IlfYdEH Alf[. 

47j>. . Drih 1 G. e'nliimlvi, OhL-k ^ 

iir'El TdUIDldnii^. rnirl^T an, I mifw EuimLiT^I* 
Hi TIifibiO hIjEU* Ehlno hfllllintll In Line 
il'iEtr. Moll «t flf.t ilEflinnicrotkin. M'rJio 
fi,e prloEi. k', £?. TT.i n r..i n e 'll.. 33-33 He. 
SiAlr Ghlr eKO 

"El LrtV Tu'Tffnp -S [tnE ■ " a i|Mi-l*Uy 
orrpaitrtl InHiklol. If 13a uE onr of Ihr 
ihL ipo-n’Ltn iim'IIiihIi lit nliL.ll to KEIIEf 
piKit ]l i D I'r.dJUnlEIE -Ijr-ple. ft H Trir; 
WPLI* mr ynur -riw- tiJey ! hr. E,. ItUli'L. 
Ifirr. 4'- j a ■- J L n 1 ArlrOTlillnE. I'rrrbr Mr- 
,■■>■ jr.lr' Jliialjilt, 3"fi K. llliiirL ■ St.. 4 "M - 

faKii, lit. 

aTi'H^T^ ktrrvayhnti#. miiini iiiuapy wliK 
Mur linn or hLaolun ^eIaIcIh. dsmnmlKl In 
ail lininEi. J4|[ fhrnti|[4 iiihhImIO. lh'rlED ED- 
lire fur * Lille. ]\ BE Ed FUtEJ ijn,, 

R n 1 1 - 1 n* P T . Are, lurk. 

' IVK fV |..lr^ I rS LH:,l'luVi. AjpiEln. 

Flliudp T7Tit'*-|nj L-imiI It. I'crall' G-uim, PT m- 
lairinr. Kiikiuni. iso. SiEody lteorpi -. lierr 
IGPS3 Fcotll. UuoadiH 4. L n . . h V . 1 , flail lanlrO. 
M-4 

r]3l4"'7T<:Ch"i:irwrFTiliiEd~t3 Finnr *1 tRr» 
■fhn dlp.in-imt'H idilT pUiJEOntOiil Ej!lL CiDOji 

ul spiro eimf. ililr-Elnr hIPIh 'fir 
.inriirlnn r-i iiii ■ T" 1 (>' k'-i inmpli oj se rrc-;. 

IVrllE -Ul-rk. hli-rnan G--m ri--:-i^l. Ileipt. 
Idf. IduncoKy, CilLk 

PJiHIt "Iti-iklfL nr jnnnf r miaipz oopnr- 
tlinlliri/* ripur I'll - 1 . Mi l cl 'i i! 5 'Iiiii-f. Iii dtj’ 

niiklnr :HitoLs ieiI Etlirr TiEiihi'lr InErepp^- 
ll-:il b'l-^p ro’iiilrt porPlllihr n'lrii-*, Fllrr 
L'n . *i PIlKilwlh ki.. Ke-ir Yuiflr. 

.nlaTT! RcmEe- To I j r If.T ” li'roiihlErip TFT 

r,r,rn,' | h n»fluelH, AlllillV, N. Y. 

“ Sr.l M En. Oarlb 101PM >'t olhEE lii'ii phFtl, 
reilHuri. Iinjhrnnni dalurr- tvflnl-li I:---Ih. 
intrEiiEe, EhinilE]ltE¥: hr nrrr mEthad. Nn 
npllil nr #x|iFTlTiirn n - --|iiLrriS Kli=.|iln li!bii 

1 -r iiK.nurj^i jrhic ill anrtE in.,* In MLc 

inrr^y-m:ik jii;.; jnHihrkJL Ckillll f uriil ■ !it'L 
Froo piFtlnlin jnd rr "lk Gsn hi 'til 
llo, At*. EE. Iln-iliir. til. 

■ TTiT.i r.l k-idd ictlii.i Liu 

Me r^hfj AEronLa roEnlr.i mw>ry. Din 
-pPiiflLa. L'llalr-r fP-flA. UlliilnD FwLaCf P, 

Flw. \rfj- ApBPlw. CU IL 
A iLi.:>Tp.'E , ;S5 iST nur pfnr^Mnkina 

hpirkllllfl' flEl>fl EilbiD arOl IMimbtih pldte*, 
flio^ltEdvitril aErni. J!Ie ht-ik ind aimblp 
tM*. P. DfUtiOt. 313, Wao.l#. miilri. 

" "ft.iSTHn'r "H-laEriH nioniRET t* ippcflil 
■ifnl], Inll'ilto-I npnnriiinllr. .ip oao- 
FAa-iInB. hf-'Nier llubfiipd Pndutta. hHC 

ClTnirpee, Ch IriEn. 


IEUT i=|-4il ihu. fK-lrt-il Tlziird. oiadi 

fiM, I.MII1,, Irion Lire VsIeIUiUL elioke. EkiVeJ 

in, tdL Spi-rhi h-lun ir iunlM'in ullo- 
fii-l'iry, nit If fluky. AkuPLi eli-inle'ie Ulk, 
Mji-iplr JJ mi UfiilL: Ecif. Feit'Iki hirz. 
fin., 11:1 Fulfuu, DenrLi. 111. 


TJIfS AOtyrLIif ipnnr mr i<mkd run Uhu- 

lurMi nf il 1 1 1 la.: -. :.l' : u wrlli |auii|fir||] 

for hit "IdVE-Opppim: " ILlEruLurr do-orlh- 
lr| j-uirieilLeA hitniuJae ; nlnaiil-i fn-J-o 
pnuDiEC. iLpiiifr-miRLnc InfominL-in brv 
En nelly tcjIid flm wurLdV Imel -pull ln[ epi - 
olilllii. All IJaai. InvEitmEe* email . IfPiHra 
ImmrnjHt siihi tn yosr h"n«. rwim ar 
Iiflloi. Jliiko I he On J I ii Kiev V'jU'TE EPLlttE-l 
in DT, l.trrrumiip itsller. L'lii-'rleL. Iliinpa, 
l-'li. 


GENDTh'E Gijt-fl r.iaf I.eStori nna-iinr cm 
pni on dure wliyJjue. final aiueoJ in ntriT 
: iTT.i-.Bi. Jdiii« nEollte, Knuniinna drmind, 
L-'Les- eiinnlee. IvrLit tiOdj. Mel jlllo l.cuer 

O' ■ 4:>-l> N .irlli Gl*r i!. I ’h|r» 0 3 . _ 

FlfiFITi Ufi|il|i-in mon flnj m;mfp. tli? 
l-sniEfi Mr-.- of |ili"io mnlllEi Ml Ipe ■■ r.iJ. 
idOeimL iirbrOi, iiieli-lypE if re Ira ffenij fnE 
■y 1 1-3 1: <r jlitiWlrif nr ET Tflei niopF.' niEkEre. 
Gllmirt Pint,, Jlvi'lEy f.!n. L |H0 ., *13-331 
4'Tt. pnrnd Ate. It moklin. M Y. 

iiHi;-YI'h:BT Einc-.r"in itv : nc-ere-'r enp-'d- 
1 1nn. ItnliiL nnifl nullLv paylt[R TjuiImppa Lp 
j'i-r nr. n nnnif llnuiflvild. I - Puirlj'. 
Piruihae, hroonii. in ilupEDri, PjIIj k-i.ie- 
miff'd tin ratline, ill iwt prim, bo dle- 
re.ai lip Ji.iheE yy ii ii Aluhu ii lil i.-i *e rlflfi 
pur nf nt in'l iitet fiiLu lEday. wiro ffrlo 

KtanJLiry L-rihl! Corp. , IL hzif I lilt HI., 

Eitv Ynrk. 

.ifM-:>n , L-’ — eiji'i it I mi tnn.t fiili 'p,Hin 

1 1 1 a I ; r- r d'/ri Pfn t f"dPlllH [411. FllL EfflOO 
hO'ler; UEfl IhEliflt, i|em:ii|i| IrJTfnEipK fi t-fj- 
uiii'rr. tritlinlTO ^£1111:7 urorE"': Bimhl# 

free. 3E. hEil'ut I diini'.iny , TrLtiunn HI Jr... 
\ree Ynrk, V Y 

IV III tl L L r L Von afflmf t r]n] 1 3 T bnipfl, 

nstETirti. pfrrnmoe. LvIIee c-.-nla. KtexElory-E 

UltBHltlllY'. flal-natpin 4li-. . |i*J , jgf, 

Ain 

,ff : k pi fM — hi lit 1 'in Hip 111 hlJuTI ixi I 
hlED'lEtf. u I'J leiifct pHfoh f ir IneEshfly 
nil'll. I|J 1 [ If 3*4 In dll UlEdBlCS. KjmnfE pxrk- 
bRO fCOE. COlEftL* un. On., lltnif. 4.01. 
lT::IPr,bm. fC!. T, 

[ri.ano FnoFfT MjIIeij rprmulie. Sk 
Iniliiii i_hd many nihari: ^ro|tjEpt+ md pmer- 
CEnrlEi. EBTlrnlriiiE. Mkri laJ lEulRiiue, 
irkl^'i mnipilali, iHncim. [mint], Gu'i, 
piBHi, zeuElliEf;. Mfjthlnz. rEnoin In j. coi- 
■oolua tMEilk dyelna. uJnj, hrat icrilmnil 
- t hie 1 4 ]]. bmiacbiiEd rorii.ul Eh. It oreAm. 

rcnEvLltinf/, I'lnv, In f R>:ni Ja. ; 1 1 iliry imrk, 
4-iiERieliiotlE.E nEmln. [DliElEinti. pitrrtj. 

1 .in* I li, 1 ,. phnliiReaiitiyp hinilliunli, rennln[ 
hi EH I Dili, nihllET, [flip. Cf.InliES. ftkiorl Ifi. 
l'l lift |iriP|iBTld Inn-4. |iPTp:-' 4 . niil-pernii-fniR. 
nmiEPiiflnfl, v, Mi liif uditEfrlJli. fluid irlto 
Tiir "BflEUi'inc Anil rice T Iln-iJrinnndli 
[''iminili, " IV tin popimin hinde ym b-ut 
per Fi.il mil [-utnl 'h«rH*s. TnonlBr Mi- 
llii-ha.nli-i Rraid. l«u.U ErlL. 301 hi. Ck'illElO 

B1 . Uhlrk[P. IH 


HldH-C HARE SALESMEN WdhTED 


Kftll- WnrkinR iur Rmpfl pdiy — 4'lirii a&l 
oiiL-riiv m. rtifflvLeh luma #.civk< iuiln»«: 
UBkl ^nyn-hfTBp nnyL|i»f (hi if it iithipiL; 
iuppl.r 301- Triple HMrilltlltC EUlElNtEE Jll- 
I ■ T. 1 r I I n nr ip-i lain; nil- 4 - nifllban ml-l 

1B3B; LhouHidi Gilnc H.W to tn.UO* m- 
iv|ia | liM-lne,e In. fliTr il li ini-e. fVWPl. AU*p4, 
I lift IWf|lir«LI'inj. irrmk-Cf .Utlrf lUpcJElf. tl! 
Iinrhml 1 1 RlT.OMI.^MI JiiiIiipIti : i-,lalh3L4lnh9 
Jp j-eiir*: lurzf-L nr tts kLml arLIh 37 eteiI 
iktrl nrlf, an I liTim-lir ■ 1 ArlMrij l-ipr : If-il-r 
HMffIPVFl'j |iri."i h' a Hi- nn -r a | ■ l I ■ I ; -r ri ■ 1 1 1 : 

If dc-e-nJn-e: Ht^ wnJ Tnr full Dirtlrulen — 
tlKm ilre-liSf. Rf-wlyl [li fin-, DfTfl. A-X FRIT 
J^Eftxrt. HE. 

PfiH rT Kliiltfii 4 -hafn tr 7 ifl| like plan flUir- 
blltKJ jmu Jlllbzlrz li^iflt- Sind ■■ire reiXHt 
■ alf 4 n If I, '. pefOaEfel iirEhLIal 3 IjX. 

JP'7-.’jl'fh IXOHl -n E-fPTF wlcr. lfll-piBE 
ratline -Amiri I All llrliilLnR nnydjItEei fuT 
orf-jf liue3nrii. Aim lino oT prreona' iha- 
thpnf [j. plrlrerlaL parrOl |Hilt allit (Itlpfplnr 

stEfkere, emlLertlon Jt3rhfr u'tf*. H'lefcl’e- 
Inu true. siniKHlet Bilirte, itr. Tin4ISSIP'ti 
oT froE tut', [joifet nTl'Xj. DlBNnt nnl- 
tlJ TTSfdt, h Tj | n uf al*llrlB. TZIIhtIlTp-E fin- 
imx-firv. Tills IS PlBBfet pnltt-aiakfr tf 
IIIE kf-ir Vh'hld 1 ; o I , ■ p hir h:r niirp I D33 inlL- 

( 1 e. Fet-OE-Iilalf, Ino.. Deri. SKt. Cln- 

tLTinil I .JJhlsi 

A1T1I A rrminhy >llL-,iln.n Pe-iflislilo 
nepEit healriff*: t'TTlinry; Prit ** 

part tlmrS fir euiifr Mto iMtrh .5 3PPJ Bile- 

L'liire nlcr | |4 idfAlEn: lEOh i'enli 

rnmml'jrnn Ini M*t Imra hiaspn RyekolT 
H-j'.l.rr On., 3 SS IVe,! 1*11 Ht. r Cllti[Ti 
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POPULAR MECHANICS ADVERTISING SECTION 


ki-:i.]. :vrrh ing i lira wft-tiy e-rc pit 

(.~ri1ll.i3i.lll pwrhl>Dl(^ linn BimcudiTB brW 

I'lari. Nu I ri l L i m r n r hr invanr. »™im 
tljrllnjr EEurryl K A K tklliES, ^ 1 : L-J A 
It- I-.,. |. 4 l.-jjn. 

EVl'HA 3lWKT-.M»n rjil.il HR ml liilrlf. 
NiEAuruiti, DMlEcUanjcn, tb'uiELiLi. lift 
C-. i rLlralnrO :i fail xnllink sUIrlLm- ■ anil jfy 
iiii'iiu ifttH. Liberal wuB.1id.Mni. Hamm 

Company, iFrpC r.^r BsfirhLjn. ffosa. 

MAl.EnII4JAbiJ> U-rn: whirlwind jtll«E I 

tir. IJU prekl f.ECT rail. 

rli'ni .■ 'j sn r_ LI nny! L'urilsii LLfj. CD. 

amif rinrMiicBi. itsmse*. 

CiLH LSTM A® — New Vht! ib*0f Fm® 
flit- iXJrEI JIlLlf uri mil lldEUDEft. Bril III? CoIL- 
hrnls JuTef Lirti-h'-. i-’l lln'-nrr- l r nrL. yhin-ry, 
l .'u nj ii^rrr, BUE-fuPdy, Cvtnpt. rtf ■ ' li |- 

E.rlri; iiiahri kmIIiih Jn Im Hn-frif li ini', 

iMi.plEul. ili-h'li. i Lull a nrwpm. '.i' : ji l- 

A'lno *imr Cm. :;*t *3 It Hi,. 

*i|:P Frwiplipq. P i ll If. 

JH.'M L>.% I LT Chi it.o l* IS, orders. fort 
Ml. Himi|i)r iralx-li In M rnkjr-- r Snr ilriiL 
ins rinif'-f lotmiBJiM mmlst. iintti Ftlmu- 
lildni, Dilif. AH', HI IMlIifH, fhlrtin. 

&t f!AftUt:n Mule, ijpLThn, lit. Aim low 
rrlfrij r.’mllPK minhhiri. All mn?hml; Inis'. 
Mi-l ly EL'jlEutl. Hllllljln FrOj*-U. 31 Dml- 
nwrtli W-.,. Drwll I m, Km Tu rk , ^ 

.tJtIHINKWH iSl L ■ L | n n rr y |4.rar*e lbw 

MiChl-L nutiur — flUlfhblt iftllVfET— ElfiitilL 
Timm I- t|nni, 1,1 1 H 1 r;L I S ,cn a M" Fror cx-fy- 

rle&MU cuti fiery IhwImsil KiprrLfntd 
smnwf Plirt. ] n'l.riji"? Innn and upMIL hnr, 
Pis li! Llutffl PE1HI, HIS SlL Hstulllan, 

Dipl, inn. 1 “h I pa 1-T. 

HAD IluliL Hcevl-c Falfauifn, -eir ‘TTnira 
r^niT-srh. ILow nrfudnnl rl>n : lili^al rmn- 
mliilm. «rln bonus. FYatfrtcil ti-nrhury. 

National llf ilf. yijri-lrr, H.-|i|-.-i- III )- ilj-OlE.t. 

wa-hlnalm!. ft. Cl. 

MAMfHMKK— 1110* dr n-nshlnui Mr S-l.-l. 
kimathahli Iniaiitlm WOrkes rars fankr. 
rlruncr. flips psr Ovfr 1M-R- pialk Tor 

*kMiIi WrLH for Em -4ii*nl* iJlTfT, 

Cfy-ru llrush. Ufpl. AC-11, AfirtEt-, Nc-ff 
IrfTfy. 

TVflVDFTLFTT. In W nlbFL Soils UNr tn- 

Tr '-rpi rlrralp. Hillf pis iEkIi! sC ft 2-. 
AIIijpIIte trlil nlTfr Sqiiaro iImI. Jiank 

rt rETonros. Kfnil*|], Hint * r Cn. . lirpL C-M, 
KiC JilTrfr. JI. El!, 


NR TV Aal ii'lfiilV lUITr : rut — FuSL SOllLDE 
:Tr - 1 ft: H*frhilUlllD I® Ulnilln r-HiniCT 
psr; 1 t, ]0»<t rpnmlli*. Im*i itlt tlill toil llrul- 
ffi. AJsfrtlfPrl Mr rsMIn No r.ir-siil t*- 
n-lifiiT. ruiloe Ere*. 'YotI. r-s Fri-iidf 

1 ‘T.Vi.li . 13211, 114 fifllHl. Hnaintj. In A 
NEW Anil arlElnil — A ntntET PiiitiI 
, Mm| nil.'il ^ 3. 1 j 1 1 li ■! :in= rk'i iihiR up of II- 

liiE Aot ii'Lnilsli Ipld liprrwlorj. Ilu-iian- 
I Foil fn i f fji i|rlt-*n. vis Inn I I r : I r ijmiIi t i l- 
mriillLknf. BlidoM I;1e nno ilt'iLu. ILuLiMn 1 
l^pe-K 1 ! sic ! n Cnra.iis.iiy, Fnrt WiirLli T r ■ . I ■ 
"ftArXSUHK— At ImLI now htlurr soils 
nuniililioiMls OTtfT’jsfcfir — t>f ilm nrltrl salLli 
Jn.i — iiFi'wiir/lEy but *(«3n— ntnllEi tnumous. 
Bittplos rrto IVrIMr. iNrn-rltsr. 1W J»fk- 

n m ILItH , iT l i li la nil 

NAjsRKA^'BN , — On-fl xni| r nrrn Tiinlnr.si. Jtp- 
mrrw Iriilt^o ntCont. KrMElc-iwf lmncofiinv. 

Bfll IlFOB I n 'l ■ 1 1 1 ,T ■ r- ‘.--r I n In riTmi. 

r II In f aIie'cct. Llro 1 ' N r l"n- no 
!•. * -• -'I * ' lLnr- Eli:iL n;-rHL p-sf ryii iMn . Ill:' 
f"raml isLor. ii'rLLo Thr [MrClruIiTj. UtiMMet 
l^p'i llli-En L MinlianS'. FM-E Wi'Plh. HtUl 

WaJITHTh Hsln-arh rvi'cywfotriL Fn-iin'i 
p n i r.-.1_ M !t lllt p:. E ,'Klll Ifi l. (MlllC 

tE9 TO PA Dully: M*p*tL .ulMn* Dm of 
mrai nnlld. 111. PH. Hf.nn. tin.nci. i[p,93. 

A msrlini halurS. Film VlrtLn VS'Vl OVtE- 
fQSil. $11. >.l. Aim rpLornaEi. HllrhpTP. Infi- 

ooili sol luicn.' vuLIj. DIamiL ommlislr® 

1 1 » ill In feilcanni. T^l'irral liirnu*. Frrr nUC- 

dt. FUlo see iin'C solllnp cuDOFlPTiOf. ''Tim'" 
Fnilrr Inr. . Di'iiL. 21, 11 iM HfiiiEh Hinnlil Inn 

A T f.. . nu«n. 


BA r.EHALirN' Bolllne ElPTOi haniflr TiMar- 

DP.ni; — Tit ir. pn| snipfl, TTddt *rft ntlm lb 

nlJff. 1 Me irilfftsi.il itrvfi soil Inf 1 » mm 
Tr|i!l hny. ll|[ rvunmls-lirn k 1 . ^L FlpBT. 
1 s 2 H N'. Dii'-lHil Aso., tl+|it. n&J, rklmnti, 

i' TC III. HD F«r efiEof liiolii'llnif fciinuj 

frftj Lima y*n »ll n rtnslr caLInrp-Vin-rvrilEr. 

Ill -WT-Il I'! |E fl PSf.IS Alnl ll|i. Filri llr* 

'"I™, IE rannt to try, nTLo. T3t*ry- 
IhLric r_ r i , ! 1 1 1 ■ 1 f-vr. T'Sh-vfit EMniinrlmi Fn , 
1 Anic»ii and ThrwD Kts., Hop. A - 1 LI I, 
r'hbiri. 

~ HALKHAIKN— W«OffDjl lldPtlM, 
mrtnl’jLin pcilil thillr. jEL Ffrr*jrH 

mil m li+o, TVMIpns Cn. h ftfpt, 33-T 
JUKI (Itiiin. ATrirCtk-Ajos 




I's' '.i~ :>= ' 11 r:, mptj n-spS 

AlLfllLO Stilt flCJulKTE NE'E S-KrLHUl ji 
flr-.liL: itllnJinf iJLiiiMy. >lrLj--rliann Insr 

■••lot", wln-innl r-iitpri. iMtonlfd tli.inffiMlo 
k-Lifrs ■ I.. - r s' I a Itui Min i-t eomiML 111 iin. B;if- 
flaL nr-iiplt r»r nunAsirCE. h-in'is. rir. En- 
tLUDL i ft Iff. Ir ill i EP'.'itll. fui I Ousna Isxlun. 

'vtIcb fnr Iblrtj il*y dPn>sni<T.stlm iyr«. 
IHlpMy PnAflJ Lit, 10MA Bfelt 31lt, 
kans sit Cllf. ttg. 

d'-i' .SI 1 -J is K.-.lt llrmnnir RJ-li| i ~ I . r 
Mr rimt wloftm. Rullc iHPllEd. Nut 
asiniilus. T.lhOral fknr In rr --ml anpnli. 
LLLftfcJEl.il Lo I If r Co., IL!B-A N'l CJirt, 

CliJr agLL 

liL'I'LlUlLAl'II HpprwhKfd handwriting, 
lyjfrf SEE IlLmi;, itraWlnj.4, 1 1 ■ it L, ffplAls'. clipnp- 
|y. f.iw nrlrrtl. Tiss altt I ll.-.-ra.l cams 
InL-fMlIs. Hup II l ■ s |ih, I. Si IV, >|f|n, 
KprlnRiIrl'f. yhlp. _______ 

I'S I'ii I ' a I . ojiiii.iimpiEr Mr BHhanlrillp 
Lnrllnfil iiitn v, I'M on'. Motulillsbi ErnJ^pf nil- 

|‘".1 Ihi^ lnp-i. ['ni.iqiHf HELP lOCkVl WTtntb' 
Pi. n,:v. I l.-.ln -Is... LaoLt. LlbOrM unr.ll.ls- 
iJimi mill J|j«mi3|F. V*ffc iLla.. SCi* UEPtn.» 
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1 : It [nikv Cn Fi Mfshanl:| Frp-f 

jirKm KU1. Sfnn 'B ■miiirln «.. tr-.raEr. TIE. 
in .'I mi 


CHuar. TuLllri. FiiF Ti-nn: USA. -Irr- 

S'ksf'. Stfl, Vo Lfly. is-It X™ss Tirgpfnt. 
E'T ih 9 fhn.'Hl. ir^n-1 tar 1 ^ ui tlnEur. fl. 

M 11 f ] I n i* . It'S S, 1 1 -J 1 ! i p . 1.1 11 . 

fKIWk ITbili <3y iFTHl — Rild-S- K.iiL ,r 
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• i* * r l 1 1*. I jcsimipnrp tvui anil liui L' fr n! * tin 

(AEtj :-prl:n[. Cruisria. ruwiwuts. aijtliijmd 

rnrpnr, pnll imii] rnw Spii.ll 1 1*. 1 fut fltdlilR. 

ILra-Tts Hun Cu, Inf.. l!ta VV, Saulnim,. 

!triRhlnn. 


ICR Yntht. T I C> S'MI'irf r.-.L. Cn::.|ili !u 
IIUtldlHf JjIjIlp In fhii runlis* LtuiU't Ud 
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FiinhEt- pEirnt onirf fllTjIrfr: Mat1*r u*l- 
cnl P F"ii - lti-n.*. 'Whiter, lit ! I Xu. 3 T t o 3 r 

3 1 ] PEErEt . Xrnr Vnrk. 

' lAlWl Eiod auintaroilUJIliS. LlTCE vlmiE 
hunpldltr Eu 'jinn ''-I fur I lanklUF. il-rawliLj 
tcnniuini; m l r. Ir# furinl ne In inr II” I i' 
Con lied Ton manox on jner pEinlnrE. IPor 
drufLO will wcntJnrc. Koitrm Prnd- 

Ijrli. Jt-ar THL, V~trtt ILliia, i'n rm 
IXV HiNlf LUES — LirtUli miTlLol *.'rLli llat- 
iJiti 4-nElOEOtLnE CL.Ji-ifuLLuL. ki u> thy, 
M*. 


RAT ENTS FOR BALE 


IH'MEIilflFiS SamiklnR teliiirn In ill 

1 1 1 ■ - k F E LlBa] Ir. COrCT. TrillEfET.ll i H JE' 

t rJ>J I fa] . S(lnn.l nn-J. kuLilh. Rf El. ."Ell I— 
ilna F.qfIiI, Hra SlP. CdEiro'In JppFlrwu ; _1'etai 
OUTKHIHf t)T TWPhltVi CrnnLilwiL i.kii- 
pxo n-.i huh lor For bTooM* rin. rnrnl Xn. 
1 papist liLnk ro.IT, LOFT HaEJUmbkl 

F:n II E. Jicmrr. 11] W. ]]d JMfrrt. Xn*- 
Vnrk. 

<11 HEIC3HT Cfr rn'ill t — rair-ii! nr-l nnn 
End '-'-T I r.jj r. W. .M, fiidFirO, 2UU flo. [Ln 
Hl, MofihiU. Jllnn. 

ormiuifr Dr lunflT. fnmhljnHiun 
Mzbdrr Irfnl ImlWtEOE reUIUOSii aLfiVlilf bPUlh. 
Hflll BEHLEr InatonllT. Ilnlik Pfirh inatF tn 
litnillu. 7u ii repeat FElei. XoertlT imaiclm 
aella cn light I 1 , nli.mi Fri-sL"^ I.Tftt X. 

Poffc A rr . rklLECblUlitE. F o 
Alnn.ilXf; Awinj Inr rf»l>drm. rhoipbf 
pod aLiiiiil J COPatrurteJ. EtilrilV Jkfi, 
iLnc-.rly moilr. Ilefir! In uelFM ]L«io 7E. 

.Vi | 1 i.i r. 1 1 1 -i t 1 [ .a- 1 1 a n I l- . bLiRxdPO, I'TiLeii*, 

Jll, 

1XTH [i.rlfT Or n.ii- ally. hrarlSf I . r. i . Em o] 
I Like ill. a. F. AkuPdcr. IU1 E. 

MlehtlU l AT r . lorkann. TTIrlilifjil. ^ 

I'ATII’-T Fur -Elf Si'll' hiliOlj.' iji::. 
dnor flop. Cfcron (n moniifBclTirr. Ii'nl'5 
I^EiilU. (Sill. Tcuh, 14 Judmn. St.. AJtinnj, 

ilL'Thlrt ITT Or luejlty" |ioper clip. Peo- 
llCEE-J lie atnmR pntntll.. iTOiolilr the lin-.l 
rf It i 1.1 Al riff JnnrnEhl Pno Tklkin n. 
El , ii dfj , dm lEirr ir.-ilrji. r»llf. 


FOlt RlLn — T'-itekd 1 M !l i;S. Vett iIej-.Io 
t:o ur yell- or utlJns tiro, holt Lfl'i w 
ruyalij FjJ Timl dinamirnbei. CiELf., 

_H lk _ 

-No. L. LiiTi'in. VAl.VinVir' lnremEl 1010 - 
tiuiilun ri. EEC". Eoilrr usviilh-i .[jIi-ett 
L-«: ju ■ ; Juiiljih >.l lrl . rFL|. ]r^ U'lllan. 

JjEl . riTnnt. s V. 

^ FoL- 
enlcd eleftrlE Eulcmotle juoio ri.Lloiw fw 
hiii >9 ktiEilnx pn|p<ii?p, AL» bfEler fur 
Wi-li III .ii h life H, bLfl 1 i a , L tanrknl I I r-' I t I . ' 

i lkur lead L-lcirFiin JtihLtf. .IcJJrn-i. P. 1. 
U'SrLI]. H K jlh ULrKL. I krLlilalioiB. [* 1 , 
ElTUilKS Knlfr SorpiSr. OueeIkIie,' 
TiVali'.' or InteKuE fur Innh |nrr lk»x mi] 

Napjd l"|ty, drill h 

PUlLliHJIiATMlt ll.ir.1h ir||| HuL hlim Hit 
ion. .Mi.niirjeLvie- aninil ri.-L. E Turry. 
2 :i R. dih pe , nMotwm o 111 t. OBr. 

'J 1 1 1 1 j 1 1 ■ I . 1.' I I ■ ' A. ari:. I.:-| I'll ' 
(tl. ImlrlA. tvup-ltkLf BOlrlEllL Or ti.yilLy, 
MlhiWo nmil it. I Lf EEr.ip. 1 F-l n,T|. |il. i 1 .-*'-'. 

HClY.lf/rY — Pit Ml Earliiinlnr rnrirnK*l_ 
Ta'c TllimLlnn nr ilrtmiEl Itrn nr eift-ai itta HU 
t# ldD^ Hl'.rE rrll’i j . ■ ri.-i-uniiil l-ui ti ! I it. I - 

hoUH tifilmn gun. E. lltjiby, B« 31. 

ijicnell. 7 . r c.. 

JtN' lim.i'ij — I'jTinr Hrt.Rrodr inorliliin, 
TiEillJlIS :,l tillOE oil lairkM. aivki tlfeg 

aa-riu niFra" idinr. (FtLIc. X. A ITaLJrep. 

4'~.T|TtE|nn. TmiL 

1>l I" ". -Ii: " ru - IUEiL Ml. ITdflBS 1 r 

ChTJlirc mill STiEH-fralt. fpiF-y I ■ g -: h ■ ” rErrcl, 
r«r • -il rll. If - 111 ! lilt, ■nil hcmiT- Fnnaual ly 
Ills ilviiia 0 : 1 . ]Srn l.nur-Ek. E. t3tlL 

d| , X m Vnrt. X. Y 
TiafU iVnnr. Ir PMlil.t Inx f.-T pxlmta. Acs 
pocej JSi tnd Iff. (llamorg A. rt-flTlm, 
ILl i. I -Itrihl ] iIimiL AILiimi j. ■plilji[lnn > 
D C. 

iUSlKAeTdllFBS-dd ..All if:f:= ;iIi.|ji 

lilt «r IntmthiDi far polo. Arnerinn. Bocl- 
fPv -if 1 in 1 ‘iiIuTf 4"oialij ]iMk._ IfdffLlCL 
IM'YrS'liilLl* — I'oah Iff mi Four innntlon. 
i/u* ! Hon'i .TtLiy tiro jolo penk Inponrl 
U-aniJ (i.r ■ f ran e-apr nf OUT m«Elkll[ pEE- 
F.pTid Ponflel. 'Turn Your Poiihi Inin 
M'lnffr'" Einloyi If erniiinj hetullzl infnr- 
riJETtn Nr nil Inwnlnri. SI. L. Konil, 
(let. Cln'-’-lflpd AdrCjl lairil, PnpnljT Upt 
el.mlei llnupilnn. TW li. ChitorLo. IB.. 1 ' h L - 

fte*. 111 . 

*H 0 RE LB- AMD NOBEL SUPPLIES-" 
iff; Tlrtflop Ideoi. cbiilRn. holl.3 

nraff n.aiiuJiarEnni r . “ 3 an ManlilnF (“®, . OES 

kite. (7l|.-|in L ]|I. ^ 

'-I : I Sii|.|: .1 ■ :. |r..n, hT]it Mf nl illtiu-a, 

roatlJigi for Fpeelil pErto or TvHuiihtn mp- 
rhl rlF■ , Tlimi-ln PlaLin (!n . Mumdn. In.l 
X 1 MY. 1 Y lUauLlhu OPkllma MifItI rn- 
rLr»fj Anil B'lien. nraiia. upHr melon, eirt- 
inn, Hue. jyrlni,. eilol-ic Is-A fopEplI.J LPr, 

3lintpT;l Rug lln, & Sffr, ft., [jlf fin. 

Aifflkiid Ate.. CIiIcepo. 

] N V RS'TftltR : flonil no -C7 ei'P «e tTiiiIh 

n.ailrl pf yinir lilua. L! T - 1 - r I I tnilanirn 

will iJfctelop IL Into g. prirUfol woEfflnir 

TTiilrl. iill .Fir, :l piiiT-T"t1n] 1E|tn-lnnrn 

jefI IlHUMn.ti tl gill antfl rllnlg. Until < 
<iFnil.it haEvIr-o suoronEml. ILir i aefrnnrTi 
fHrnbhnJ PT»r | 1 loairii*fl bodt; '"Sfilkliw 
IiLcinMont Fir. " Urtsrfnt Tuot U&. Ihept. 

M l. FLiwInnilL dhpa. 

TIUE UiMilg In gpfelTliiE fur potenti. fkt 
plica E20 onil 1S7. niHrmieo A. 0 , 'BTlan, 
RegLa|rrr3 1'ilmL AtLi 3 mrr t I'pjhlrirlcm. 
D. F. 


ui.'.llA IIlhIH tlllrtiiLl Ir]|i|illa, — rni El I rj . 

Fur :'Fiiui|ee or ml ‘r«.i.’ aLJUILIon ir«at. 
‘(Tf flr-it nmf nnlr nnnjiliiic nvulrl mtlioAd 
c-itoloR Id thr rounlPY line wlilt ore-llE tllp. 
ti'elt llliiitmtatl. Tiirft fi»T dire Ri-jEfi. Amer- 
lull SI. idol Iciil'.jy i . 1 ii . jiaaay- Xl-vt lEia-'hal lo. 


five J.-iur niuePTlTiM rnr mlTilJture iliom 
LiiiglriT.. .-.! lEiur.ir, , — Jtlna Eypn .k± .|"l ifmiel 
Mill'll Ine S^lic-p. 212 PrlC-C El., Roh.aay, Xo?J 
Ji-rirf. 

“TA-'lt Idgbi mfelgfe won a fnr Innnnn 
End do dpETimEarlJt work and eoriy o e-.in- 

lilalFi a I-, ■ i. iif fiTOaa rear? ar.i inadnl |i|p- 

tiIIh. Hmd Mr folElrf. If.E E'lcn-: 6 [ode I 
Wnrkl, TtnlOy Park III 
NHL I 1 A ml for fl? biji.,ij nELLrin. homl 

iliroo fur LllUPEtOETil txlllog Sn. 1. A. J. 
Fla&tr. lfl*T Etriwofe Aar., l fnn I Oo k i-ri'-fi. 


TYOflHTritS'lXfi Por orna.itun. Eint- 
'rn- rerr : 1 1 T ■ J Jiiat |nilil I ■ lin! fi-r fill 

imolEur j&J hHH work ihop corner, fun- 
Col m Ell I lira needed InfOhi jlLelt Lnd ti 
well IPuuntod yet puhLKtwd to sell at llio 
low [trie* of f> oenti BuJinolJ. Pen.l Mr 
Tinr temr (ntbv. 'lad I rpndftinria ai lEh J-nllf 
order. FoTvainr 31eohink< Pno. Ilwm HOP. 
2US 17. OmoTlo dr., (TlItoso 
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HAMurAf.Tumui 

r. I'. | I. Li ! 1.: . d--. riiic. 1 - 

i . ■ r p ■•■.II I,rh. EiTrhsan ir-.i| riihhri *.m! • • . 

-i iiiiji. I±lri£. ilLrruLu fs*t. liioifi'j AleLil 

Hu«l.aiLl«i. Kanin CI Lr. JJn. 

’ tYiiiii ij'juild Hindu lu us , ih , r- ib.nU-> Aire. 
Cm. Edo 51. U'lisnctn Atp., Ctlnm. 

IfmKDULC ,1 l7~51* wft sur I os tiiui itaMt, 
Lar P litre- 41 [UUiZ. JlDdlll. dllL fptrJlL 
marhlnvry. ^u:mi.-vrn. bL2l X E-Ztliidii.- Ate-., 
i'MJi-aiafl- _ 

Hi.ViJii'J'Jili.tU Mrjfl 3j Tml WwSiTiT'dl^i, 

hulk, muetflp. HiIiL iiianuEai rubine. KLraii 

ntj. jk - . 

Alh'TAL Autries I uprrj anil tn h n ■ ■ C - 

I Slll-lr. IhLki. .£ ILl U -llllh M" |.||-.-S 

milt XiNt 4-1 i ■ 1 1 . ' i i-l i - 1 1 i 1 1 . IV. 1~. 1 1 i.-j f n 

su-ip-irr- itt. lf ..r'l. In. Jiang. 

t'ATTOSNH— WokI ind mrliTi mmlfb. 
Louis, dies. welal sttimiliiRi; bra.,, aLuut- 
lllllll ■ nil Y. III l-P ILTlfc.1 I UhCillR^ p K^ilL J dl liiarsa- 
rn-l-ilnit. SLiOrtlL ijuilllno k. 1‘dlLpr.S <:■]., 

Test* llautr. In-1 

HPiJt'IALJZJ-: iTiusuLele uaiPurniuT*. dies, 
■1 ■ i ii |n. 4|iri-|:i| lui'JiliRtf, UuSlti infill. 

a'I i IndJnLci WtAs, V. u->>lil-r!«in. 

H lilrjjm, Hi. 

r-l'KkJ. 1 , L J|irlniir:j, ilF trtris. iIji-- , [Mil, 
[ 1 1 L-1 . 1 1 I ■ ■- : a I I i . 1 - ■ 

ptid'k crncd. ■ml (ihilUL htinpUot. tiC-hl r "E 
cntilcif. Ihu Pfcm* Jit* I lYciS-s, Tl-'ICf 
JUiHi [LI. 

UUKY tMi BLjniifji.i.ijilrj.' I..i r i : i. plant 

r 1 1 1 rt | ■ | if | f Ij - !■- ^ ul ^ i £ Kx lis.irLi.lrlg,, iJiinLriE. 
siLuptriE and ■' i rr Er-rrol n E Lu in? ^n|e.h 
Lap raw } ii ifcmfer Oil 1'nUE ,i!ui 1. Our 
lleures will ram-ince. Kaicrrn Hiatts l'rn:l- 

itrii, ]t:i diL, w HdVtM, iV ififL 

IU£Ht HlaHissluk and nsachLn* murls. 
Vi'jlLifr Nt ubn ELIswurth Ate., Jcunnedra. 

S ' P 1 1 1 1 1.| 1 ■ III -3 ; 

EiHAFFtNH SUPFLIE& 

UitAi/THJlfcX: i.rT'-'vr CakriitaMr. unis' 
lr_,lmu1hL tlS eiltbln TC-rUlCS TlLIl IpEEd USli 
-I l' ■ .13- y JZS DddittUP, ■ nhl r:,rl L-ns fn : nil mUL- 
E l|l]lvi I lull or r-CL-t, iDiiSEE listl ITl'TIOn If 
livhes as -iisalL ir I p'dii up Ed Mill r»*1. 
Frfea — Maflu at .blit siLira vILIi k-«i her 

f I :-E irut iliMrintUm Ilf H|IP^IL«1 t r > uu. 

i; I : Qi -n:.:-i . n x I L FT. i'lmMii Jls. P». 

Bi-:ir i- In NTs 

] l.vyil.Vf ujK JKl -n-WLl 1 T#rh:inir:.| lig-p, 
i-H-nil !;■ i i 1 1 Fir I lm-;uLul. VplEET -[IlilljEE 
(Pjlin-ii.u.'-, Iron l'‘crh». ISampfli iru. 


m ai; It i fa E RV, A flUPPLI C^ 


flirn ab-tiaje UEht y* 

0 Cln'-lrjsiEl plain wilier fSJS.nii. >ln. 6b 
llci.li! |.;c lljL-.r l'i|‘).|i|' IS" F.|f|iLui- SlIApEl' 
l!».W. 3U M E]i' rlflEl'l lelhp tlifl.m-, 
In hi" mi five idl'lv i I Im- ['(■ E'urhs ritlnft 
phnp pnrlal *la mnrhlnns In unn tlrf-i <0> 
ID 11, nmv drill prr*t SlE.n*. Air smnvrfssnr, 
rumplfte E«llli. nmkr. $|I'[ IIP. SVrlln fur 
Hrilap. 7(-rma 1? iuIL CEnElnniLL 51 b- 

d-lilnery * PuHplT Cft. Sr WPjL attwiiE Fl-. 

ClncI ruiBtt P- 

I. i. l II|IS --Hi. n - l r {: . "r" -■i l l-:. 

JT' hr [ L Adlml pliln ml. JUlE AJ|. Cu[- 

Irrnm n. IK N. fnlnn. fM'-ag'S 

hILKITliJ U Ilrnrh nrlMkr. drLIlr. icimETt, 
Mllll Till I rrd, (IievuiIEmk il n’--.. mail siiriI. 
lATA-asr pjl'-^s. PcnJ drup Tea EU1. Teal 

Orl h, I Ml iLrRrnll :.4| l! n li-i - crl . i ’mill. 
HH.ilLIJhCrf, IIjij..-i. I - 1 1 ! I ■ .>- ijHM, 

i-l Iff. lil - * ]].iE'V it*, ilex LID'. Mi.ikan 

tUl* TPla.p_ Srw Vnrh I’lSJf. 

1‘i'llLGA 15*11 Jffir p n rj p^ppTHf 111 nri pr| fmi|p- 

ictnr. rhreni lum plJtETt. Erlndirt. com* 

lirr-ii-rT. al l l:.i!l LupftlSr. FLtnliril 1 1 f--.T 
VVrlLn ] I i ' . :i r r Tlilrb. Til's Ti [ - L T T , 7 ciS» 

' 

itT.ilLT 1 tlTr^liiL--! m T yt-UT r-Ajii , triidll TnT^ 
"'EinlrrT rri|Ml-f*'l -i^IUR nlrk^l, ir-tpr-rf- anil 

a-ll r Er plaLInp. ThLs n-prt In. bl; dE nand. 
IlifSirmi Llun lEvi. ELtEftiS Plklitf ?u f-jd y 
1*0, 118 EkronJ ft,. tlnrlnr-HI, EKb|n. 
Ehlf.lHES. AMD aVhAHflj, 


FTTIt Pa.lv : CllLV i-llEll alht tlU -fiTurlli lip, 
E’E*irlc -tmturs. b(i Tsrlt 11-6 Tn|t b.c. , 
kl laTiLly u.c-d Timl-jIsiIi hp, fJ.Mf UTv- 
f-rijaah |-rp. y tr..pi.i. I'lsh n-Lfh trplrr. 5 -Ijj-- 
1a-r rtitaiB* Ca.. 1 ftp El I 111 ms b Pt.. f tilraan, 
Oi.VV!-:|i.7}:i^. Il ..ml r ci.’. ell. :r I I i-r. 

il.e. rti lldr. ■ r, fnr rmlk H5.nn. >ilip. 

! r. mnLjTS Tb.iO; ISfi ll*i‘. itf. hlnlbrt 

116. [lb. ’i ho. Tiwiuri FlS.nn. Aim 

nihrr iIhj. Queen: CLty Elriixle^ ITBi 
r nrrj Arrmr. l n h|ra nL 

If A t-iC.il MS li hp HlainMnp pnp;knr'. |l"77 
T A, EbEThirm, TDS Jlth B1., JTIlmufcf*, 
jfli 

'-Tl ?-l Kiil-: in • - li • S * - •! • Ii. 

H2-hJ. J-niita -ChamLbESSp Eeinriifr, ALs. 


TI3IE OsdlWi In ipplilhi hsr pait-nl c. ^pa- 
inE-i 13s) ami 13". Clp-r™-* A. aS JSriti:. 

J E.f is lEErjf J Ifaluait An-.iinrj, UjudujEEn. 

— C * - ir- 

AUTO' HrrlEdTi f«- im*rr tl*riLi. V-'b 

iiiiAt jrpi-rlduty uttu.-lliriEtUS. fdlluC-f Slflr)" 
UatBFnar Ca., 31u If. l.«c Anrrlpd &L. X4i 
■T. r..irP I t I . 

j-ejj'.v i L tl'T-f. inr.iilE ■Ice-risi; Ib( wa- 
latv Id. M e lernh nsEdL S).r.E Sm 1-12 

htji-i-i 11b .ill m : 1 1 1 l* r k 1. 1 . (1 . J-5<. 5- r-'- —i 

liar.a, IL'i '-■■Ir - i 4 npred plcrnwslng. 
MU, ZAi liihuE liLTgttisi. ElL-Mrle-a] Bunplus 
Cpiapuifd IMpt, III, Id 11 <. -|' Ai*.. Lll.B- 



s d.i.UE'TEKPSultF., rhtn ryllEdfr. f r rvrm II 
lit*- ihppi. Iti» rprms dun. A TEfitkintn A 

K nl|i r ]A.S. r 1 Lii L L2 LtnEMln Arp , Hcipivlll*. 
l^A 

ELECTHEC^L 

“UaLhU iari-lEEi nnii m^nr mvii, ili-jleE::. 

sjl'.'sintn-. i.ii|iL-rl iLn-mcri , n.l dETlunpci — tub 
trill Cjsd Dnltt'l JSndl? L'srkilimlla rmprljip 

].T» sui>jifis iittarinl t»jirJ*li.y for T'-ur 
IIIU- *20 Dd£EI. 1 .GUO llluilnl Inni, JlntL 
p;inp.TaliETirLru ra dla rrltEiiii* (Sl-iIt esut-ll slip! 
lUiju-h l u your dauT I’ U, ss. S$Ijwc 4V 
pay nusirAiri Jn hnuif- Panulsr 5tm 

rhanl-d MrEii, It.vBS t". L. L'[‘J JT. (f-.l-irlP 

Fj: . CJhlrnH" 

TVGOU ‘taBaslni "il Eha liitia. ItarTi -j- 
((rEhttnij jii'l TifylaarSnE. HEisd fur ■ pup? 
nr Mjllnn A SiVuSilm H'-iuSiT- Ji. n -.4 tuns- 
Inf. Ee cLth lau nulrkisr i r^mplME mi'' pry 
nr tills in . 1 1 :n :■ I *E[. JU rujes. flrrh. HI 

nll'lEf. Strt C. tA II- PhJ- fwnJniall tTl« 

fl.iiO nn-i annals iii. un: p>«ijjo unun i|e- 
Unrr. I^ehiIit M*tIi»hEtt E'tcpi. Heiaifl HM„ 

0 11. ClwiEla hi., Whlrafe- III, 

BEHCII hlli MAGIUHE5 

TlltJ l.'i isuiiia IJiHiiilii "yVrfnrhEtri" C nt- 
lerrril linn Blciiili r It till: ln-l "Ain I ir_ 

Iwndinir Ibi rJi Uir ? . hnnii input. Edit nr 

Ittt, Ends BL'Sst any poajurS>.B>HSE rhrp<. kn- 
d-ludln; Kit' It: ; I ■ Brill Aiilaninilitli- ir : |i i md 

Ey*s. EljhIi tap la I"* ban ar l% v pLp* 

atiiL Altn bends "Aaipla Ir«s. rl TT-ou- aiuli 
In list Uy all pJbimw ur EeiiJf. frvn M» ■hib.II- 

Ttl hlnnii Lb- tin- JpEfMit Tallnll <y>tMI I. 

fV[LI« r.r alruulir and. ps-Jtts. llussfEld 5fEe. 
a“n , . liVEnriii. 5Etnn> 

f ELDIMC AND SOLD EB I MB 

1 I..I .1 II I AT." Hi III — Cd -rn mill i; ill. 

Tfrini amt trill. Te)I nrcdi tp It- ic-s at 
t’*i !"!. : . Elf X M IV. IT V. O 
V^ClsI SW F. Hi? rice* i II il tBi liliir, 

rnroplelftF rETLrr4 1000 eAUipti rif llila 

hunt rtsnrilu ivin Iniairn rift «■ 

pirdltiE nm htod of "utIJIOe- i5il*ei idiHh 
nn-iD-iintE Mihltvis it nirrssfL -n-thUnE. hi; 
nsr-rt lilii - ! raCi":l FI>r&LI"ly lt-UH"A fk-nt 
C. O. U. I'aa- pnilnsin prlrp. ffl amt u™s| 
■EirniriL nr jpeniigi lapses "ltli'.*ry. Papular 

JCEThnnlcs. Mru". P bH, 200 E. On- 

j_rrSu Pl, OtUEipt. III. 

1 1.S. VlS LZX . .1 1 1 - 1 . i ■ml hi 1 1 n I p rrt KflJt 

lilacs. n-rlilsnE anf cull Inc innfwi. all 

n.j Li - i.1. Ii II :T|ra. dl| I . Iil>> I. .1. 

PIipyHii, ! ■ a'l. llm SI. Jtruiljlld. Pvi. 

ELEC7]tll’,'.|. TfuiIiit Ut-Mii Ini cal Enfl 1 

mitpr car and tliplanr. Ihn't trust la lurk 
uf kUPH wnrli. I.UlTn t" uaxh* 0«k-ry linklpn 
ccrnnt lr> i-rsti Ini uml rcpalrliia. Pend T:t r r 
iijrv6i:d dDII-oin but* (nr i rtrlrlrlani *ud 
■rrHrhnnlri. AiO Aiipcarns. EEnndjads at pa-ar- 
ilr.il rulL l^jy rnatmin fa.oa p|iu pttnpp 
irhtfi drllT*ri-.-3 TT nnrtlilp cr. P. real: rrhra 
rft&Elng. Popular Mfrii.vni-r | r nsi, tim-- 
Ml, ran R, r'hLijrln RL, Philips- 

SURVEYING I NST H U W Eb TS 

dSH|l|:i| tlTfiin ary 1 mill L'-: il r r 

r rr. Apl.ullt ItjtviLIt aniE lamia All iiabi, 
TfllUllt Sn UVT uitii faiCurA h^d "U vi -JT 
ipnin. T-.lly pu.s~mt.tr ,1 anil suMt-iL !n 1*st. 
Thin'i dfbiy — n r a i r [ ■ kIl/ far list. JE-fi I . 

'■'.'..r: (II- 1; nl fill "Pc.. fErkrT 1 : nr "^ttrlsnH"' 

FiJTTCTlnE |r.- Lrniiii i:S> , Elm Xnrl:i IlLli h-l. . 

- r,SHMa. AND FANU LANDS 

HjILtvej. I'ertEIc- prwlPCIlTt Tr:prdrti| f»rms. 
lit# 1: ml or npr.il rutnrsr land. OppuTiundLltS 
Iss msriT llnds r.r ra-rmlni-; r-rilra IhflCnrfc, 
rlllTjHr-.T. Traill, rilllllry. insi.ll liarTSi C? Pttl- 
PrsE T-imia In JTSnppprri. XnS-lh Thabnl a . 

5 Inni ? ■■] l-bshn. TYssMorl'in. s~ 1 (Frpann 
RanLETT ITil rvar-^n. rpL lianpOt u< t-v. lirlrra. 
lirw Inl-snrt. Inn cues. (Ti has* ltd i*oati 
nn *nrh Etlt*. nn R 1 1 P irninEn ifplillr-l In- 
fncmnlan amJ hc ln rn On ki nd uf l:('.il n 
■dTrlrtd . tVrltu E O. lASdtf Thrpt- ^Si2 b 
drill XanlwEr. Kitl>*av. S. Paul. Jflnnu- 
■nli T^n FT.-mF(rnkaH.‘ tj-ti. 

INVERT Iss jsmn In aus».r Arlzcna. 
St:l«l anl l.il Itllirna. 'Vnndurrnl rElmaLi-. 
sVTIEb I. 5ltiAEi*iiii, TitlnUMi. ArSi-.hi. 


S.M-AE71F, P«d,J. — lui iltJal.k; E mji| kn,| |,| 
lues. zix-J Earns, ■•■i-.ihlr i.t imbyLiip j* 
hvkil of rduab s I ash tlfl.VUt: tmii ilS.fdD. 
ICiiLaAlLvc. UhJjjL, (full! :--ivi.ip. I'm . I ; 1 1 r±:i 1 1 1 , 

” f t"5 .JMJAP. Tji sa.lt iJiLd ■ fe* u ilpildt 
an its* usd nil : i-tijsI mnnlhlj payittnLf. 
r nrips, Llmbtr. Isunllng and. HsJhliSj minin, 
hilrictPlSL LJinlLnt number «t |>T'i^-;rlL«. 
sVrlEu at nn r fur fir llliwirsuil bn hire. 
Tu Rs.lt Rn-vli-r, I in m 6 Jjs, * j cimvn «. 

Wfi|. 'rurTStin. PithJl 

J St AL'ILKft, TOD IPs. pMHtuCI. I2-* Cuti, 
!"!■ *-.f.'". i i XT 1 1 nl" * 1 , li ii : 1 1 i -i piunf nt-i, 

linr-E*.. p aiicl*, piodtry SnHudcH! kijcn 
Id rim a. i . lt-ri.mii Nsupu. haras. Ftp; Tilu- 
sliJr ttskto. Mir life* and i Ilian*, t) Md, 
pill thiIi. rjrturr nnku l)f. tTau uatkluE. 

I Mu liarpalns. Scmsul AlUKY, A11- M 

_P|*J||E| 0.M, Spit I’lq-fc Cjly. 

IV.iNTTJTF ‘Iu iitar Tr-nu outTKF bating Tsiai 
*r ualMi|s»i#il lim| Enr inEc. Utiu ciih 
prl'-r. Jihn. IfLsiTi Pbl mu w.i PjIIp, WIa 
CJvI.h RJEtf — 9t A chi' fliubtnd, fits, i.1 
in - r.r 1 1 . j.- I'nulcnr. *waf. fruit; dhlnt. h-jai- 
i"n. cri'imlriL. Hjbbiril, 2SH 

Dill-.. Kir.-vT 11 iy . A. -Ill -.1- 

OSYS* A Flrlh In 5linni'snra Ihilmla. 
5lur,!ana. Iflahs. YVishlnflisii ar -artEsn. 
f'rris ppynsent ox tuj Etrmi. Fat* llEtri- 

I urr i mi-nl I-,tt. ■ |:il p. || IItutIt. LIP 

Sirtharn I'.y iltn R.silTraT. R. I'a ul.JMInn. 

Th?l|aiil ninnthlj prvjulrr* fl>-U a'TTS 
limns, runes, Iss, (iinjii. LTniriiiivnl 
v-a-pr MiK Tflurns. huLiuriissn, □rc-birtls. 

Plant- If. nibtil. mu, 

SltfNEY lEiilt'Tn UJAitnilpHicKi. HI 

I I nil il ni'i L 1 1 1 ] A i. aC 9 c r I ■ I - !| :i |. lam) in.ir 

i&nlrEls, laker- strai3f TVrlla Lo.3st. ^u-E- 
firL it Pal. P-«L, 32 H, Rucn Rt. JPbtr-. 
Ptil ran, Ifl. 

~mir\ cur nannrrlT uukckb” iur i -i n? 
isjcLcr vshret b.iaiEd. Iiir.'r pay blp cam- 
nilrrlan, PBrn-rulirf Trir Jtesl Efstal* 

F-il ^m ii-Ti s 'a. . l ivs k EI. LEnrcOn. Xtlit. 

HliEjl.-fJE Liii'r an "juar firm Siiil iiT" 
trasa* liScuH*. Ootl fanr-tr lA-rl-lu' ba v=-?iil H 
nr* par! ■■ Ji h ID* Infarinallan hir 1L0D if 

jt r-rr- 1 il nr* 111 1 1 1 1 fii I r j! p rj h : n 1 1 |- ,1 n y fn r 

uur TaluaU!* ' LTrinCTf* IBimliiuali" ird 
en itidr ta due mis ef (Jii 60] pru-ii-it 
lr.:rs aperLllan Tct jrar a>rn. btnEill. 
Par pretman- unli *1 rurita plux posdiuu 
y.lwii ib-ILltrcil FriT-lilfsP JlCill.mliv Ppess, 
It «ns Obt. 30t E, OrdarJu, St,. Ohtcsia-. 


RhBE IPS 


HAltPIT AnA uhjr»jimL farmtnr ppvftl.iiiir 

IndtaulTlca. P r- 1 if. I Lie- SnirrunJivi enunss. 

^laa-tk for ■■!*. Prwi tiiatomn iOr. ItiB- 

w I Em F irm , GtnET a . _ O h L-ft 

N.lisp; H.'hLnrhllJas rru.u raiir- wlr,nl’'f. 

■ li.nii|i 1 1 1 ,- A" P nl alUrb. ESi !i ]Lr,lli:ink 

j'. 1. 

MINK 


UlNK; Wurld's DnrsL Narthc-a itm 

Qiirl'n. 11 Y lii rn , t‘ [ iw-'l L i. p harpiUr-j i> r-n| 

"t rvmts for rvind'lfnttil Catiline Insiruc" 
1 bill- 1 ivsmnltt* E-.illfh.lHi: 1nfiTi:alb,n ukiil-if, 
Fieri lnA-Cp«bea Mint, Laic* Ditrld, Ntiv 

PiSrk. 

V --i( " I’F - ParmlnE— Thr ertaitit hiw-fc 
-li Iirio Ef cbfe eEliltlL OpfriElMnlrf tv Inillh- 
Tells af the uppcaumlli Id Lhli huainesii 

■rif Esow i» il? ertncELlHi lb iSili 

ll»* ral.vlrr and markrClne ur musKcnts, 1'ai 
|i=s:man mil j. K.H ^Ma] |inillf* kAhrfi Aallv- 
erod it. aucside E" -S,, nnslt aha-n urdrr- 
in£- Pi"|ml ir !. r 1 1 k 2 p_ I rhr P C (; 1 1 , El'niru ;■] L(3 . 
7 nn K. fkrilarlu HI . fhlraen. 

U-OQ.S Mill plTTf 


KNU'FEI-I 'XPSlaiiSIS Iti-c I, I -r r ■ - - 1 1 1 1 j |- - f V] 
and ud. Cfonrivear itnrnrti. E'rdla- Jura. 

HT. BKRSlAJltrts: liar*. tHfurtlld! [bet- 
iiuebhEtil nunniti. E'lintcft kuhmlLled ilt 
ll'-erv Kiiriruntred. ilflrrllH K rants. liL-l' 

jr-rKrimt Alt. Mm.-SI ITuI . O ut 

aXIIIAL 11*1 Id — Entirely dllfrrent inuca- 
line fnr ppi r-vr-ar-. Yrtil j-rar -r-r. OnO 

SYiirbi R-ilEilEne. Ha Mmcrr Maryland. 

FOB Hilr — Si ehcdn suleel ra*ph-imA( 
Tbpnp nn Irfkl, KerJt KL-ntiirby 3-LLiinf], 

gihrij Kj. 

“ IlftO l.m-rT-s— Eifry PtrL irfliriLIn* S-i'Sei 
nhair nr due fill nine (ali •'rrefl'i IrKM- 
I r. r psy-rhnbiEy, nlip.:llThrn. j-uirillss*. ifrln> 
■Hlnr. Kient work. T-unllDi. tirflns Si-b-, 
SniPpI n E rplrhi: dnilln* lsr% inltiCd. Tir- 

Irr. wit servlne. pellm (bn. air n Aih«, *ce. . 
rr| |l hr* framd !n - , *Txn-lnlnr l!-i* Phse. 1 hT 
Will .pnflr. Frlre unty n..W Tut liUtrt - 
man wbpp ili-lL* trti i-rr, ET eiirslda 1”. h,. 
Ptmil when TerVrIniTt Xrmnlar 5.1 ptIi9 Pin 
PTpw, Rn-m 601* 200 E. OncnrlD St,. Cli|“ 
ttihO, 311 
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POPULAR MECHANICS ADVERTISING SECTION 


V Mf TC P — tUSC ELLA M E'3 US 
— SIaTT I * y .ii r ' ai i Jiajil st^flci. anid 
and Iit-iJki'-i, ■Anlrliiift, dljmilinlj, 
j!Ji,tr, plarlnum. Haney prmflly snellcd. 
Unud; (rttlnwd ir niTsr rffuitd. Uolccd 
Heim StinLilnit Works (lb* Old 

FOB SALE — Ml EC E LCftN EO US 
HA V B M .in ", :■=! feklriMi. II, ID Jeirfl 
Midas, WaLih.ims. J I i-ii i' :--ii--_ S' t and sw* 
nMk J ftw *< J II. (ill firli, I. iii fife-. i>i±lrh p 
Hoi U1L- J'll •: ir. N. J. 

IlDictn, tnwknre ledftrs, ifciriUrariiS, l-sii 
lliso h_ii r p :: -.t CJu.ir, riue I. I'ruLIl (J*.. 

* .In- jiM. ::m N NiH.ilk o: , Clikioi. 

.Lil.iiriON' Bteiy" penon ienuusLf lo- 
tercitrd tn chit Tuiij'"i Mi-mM m.ihp full 
\L*t if l 1 1 o cp .- 1 r 1 1 1 1: 1 ■ v I:. Iljeq kEEftdyniEilrs 

inleh All Etinii'T It li.'ii.l I] : ig. .'ll- IiirI iiitI i-f, 

IhieiJirt] hla tLiDElK nf-v Haul. "iSLmplJCEJ 

Ai r.nl;, naluki." HgrtfilFiyrg Lilli HuiiptrC hi" I 

been rvilhci dJUInDc tr-r lit: chniisAinls v.'k;- 

h u i ii |L IhJ 4 Kirillin'; liirLliml mnli|ni nil |i 
EiJHcr Jt, Krrrf pLlbk rritvliialc. itmltot I 
r. *i :•. CliLi l.nrll P. n [i-..-ni:in pm-p. $:i.:lU, 

and fen wills pnjLi.it when be ddlYEii It. 
Chief Cl mi ii l'l'jui! it U l'H I ■ 1 1 L-tr Pftjt, Him i n 9 

jtiil, an* B, urn ari a «., LMifann-. 

ROOT'S. And H 6 BBS 

JJklSLli IJiirlur llni-i— III i -Jill H. LI',' rr-,1- I 
pus 1* .raise In'll! IftEdlrJlLC. Eiiair I 
[Js«B*njr. ElftSj 1 r VindflrTwr Pack,, Ifrw*.- 
]yn. J, Y. 


F E F: E. 0 UAL 


AfiTItCIJAMY VV ILL r:wi.| M lutuw. 
Fl«ii*l J i-D-JH* giLrolttlLclj pKCCkSt Ulin 
crul Jet Ion- 5 — manLh tf j&stiik — utiii FijrT 
dUFft, iliLTr: glnl N 074 P Inn* Fir LUrl b IV til 
OP I HI I Jinn at Lllft yjjilJti. Cimuill LI lit- 
PW* mahlriH any fhinES 'n llftlft! &r lihi.llir-,! 
kDlln. SLpilEE puliCn, bvr, inirrlijie. EU- 
nlnytLiEHE, ihhI, ra>tcuEi.tlnn, "lurk? -du*/' 

rli:. Know H IujL k r 3 ;■ r rt M r ;; V 

Mi lImIlLj wlch |( up. J-’nnkllit lAiMSihipH 
runpinr. HDD Ml Ckck 151 ., Dipt. 100 , 
r M Sri E'Cl 

t 5 Y (Jilnrli Fir kit jhln LrrtLilJnrii CdT 
c. Ktrf.L, T in. naiM. jijanpi. 

til FirNNY Tfulim Inn; IritETI, ]*( [Cgr- 
■■ 1 L I- 1 Ti 1 : 1 Ti r kT'il iiirnrlTM 2 Id , t[. EvunpiLF 

Kilnc, PrjrvrFE«yr, 1,JH1_ 


C 3 tK,LTK Slu*ijjEJc=i) irf iiiprllE. Fir Ln- 
TeatPM. M:ii uudmii In ptpit walk Jut 

ih-ilili. rk>l4iLu>, njl EniJu;. link. rla. 

K«ml :n.,j dimes. M& ey ■ . . 1 1 Is il, s-hiiuuil. 
Tbki jfcru ] tn'i j tT ill |. , _1 tag E.'ill , OgIT. ]TTd, 
TM'J'J t LhJ.lMj L L .'. r, Ij iLtailLiip; ftpnw 5 Dur 

tliluTe ]U:JL. Ask Ltd tjup^llans. spjiJ J ]e 

d Mil V ltjt K' I T Lj-.-vl ■ [ 1 1 . J. J 11 nr 3 , |L.-i; Jll;: > . 

J£nd SMi, Ditcplt. Mlr h. 

PLIMi InTpriuiUnn I BlyjlLIY twrytme. 
TTj. T irt ls, P U-tl:iU_ Liwnijkle. 

TATTflft ^li.rki rrniiM.pi| |ial nh.'-isIST Eyr 
Mill V..-.. 1 1 Ml [. |L'.,t 71 ;. I ; . . i ■ 1 1 ' . ]ij 

m*n hums, Ko: auiklikf 

K«n'l, munto'i, ellildnil'M tliubjllfs. Kiri;i|n 

EeAr. Dm Jim ELm'k l.ljlE-EHnlrr llrvji;;. SJ 1 

Ik-' I t. Iiri'l yu. Xm lleiirpril. Mi -t 

AFTROLl'irrLilt faiL itkiJ JPUC Life. Test 
umllrllror f^T uni rejic Jdr. dkirs ur slumri 
KtIiiI 5 r.iE Jc>J I lr r lii|.il ( . ( 3 . JilEBiEVIF. It. I 

SSI, Hits T.iDjIni, K. 1 . 

TLnOl.'i.’U MiBIt prueams « i» pty. 
SiJU.UUU usril Super'll In help slep dxkieUes. 
tl jjt-. L 1 1 1 1 : iL . | ■ L | ■ ■*-,. jllilO'. TrraLniri:: v.iiL 
on ceIpI Costs Vi "ii IT su'Etssr-nL -('jporUa 
Slf., LAS, Hi LI I us II rtj Bid. 

t'LlMdl I ltd i iRsji u. idjiv IJTt? jijiTlierb 
InriliclilE. nrlpt 5 tor Imiipe sue. It'll!? inr 
Uolllls- Llnl i r. I l 1 p III VlElt llfclL Bt. r 
ildraea. 


HJ SC ELLA N E U u 'i 


CA HH TdliJ ten tiutwrllSK. insivlH Aw 

£liiirlilr ilid|iliT kilu'rLl srinnij ini uket LiS 

— ILllST HIcjm, ■him 1 ij 1 ,1- . ■oiM|.lti > o.iiir--e- 
JuA «ll. A Ipj'.-Slrpl ’. limrLP-F tlurLs, |ti- 
SEEUHlUkl, Itl., Hjr ft ItlPEUllT ItWI. 
fjwm k Its'Ji. Fu-s-tI njiir. Fniii. ArL ( 5 <ri,-- 

1c*, C , i ■ ■:■ r 1 1 - I . lILliriji . 

DG.fity Untmu, toirinp. hJumlT. 1 , ios.i|- 
Lmic. r-:iCi-| Ilrnf'i-s', HutL piKlIOnl +I.hP. 

tt';:ir Forvlw. 2 MI 1 -J 1 Itryklu: srikLliijn, 
riwwlanrl. 0 , 

JU h HUiAB, .1 ik-vrll vl ME ■: ifur 1 . Fli-j-. ! kill 

f r ptLTl MflflkEP. iTllJCStEUOl lUt. (lUkfr 

nnlEorl. Only tl Itilph Prwks, Arhiniiu-, 

fflg g agi Iil 

FI 7 N A ri.l r*nr-J! Htl FE. Si.. Idikl Clll lit" 
mas srltt. l^plhir k*r fisr tier. LV. Jtln- 

ncr- IIjM WII km , _ rtu it u (i ■ 

ViM hi H ', i , i nl r. j n F|i|il i Inf; iSr J'lilirilll. Ftt 
1 1 u: |.; r *c 1 *■! a Mil ]'i7, £]!!laTvnr^ A, i>'3hl^n. 
ILrj 4 li-l rrrs! jHlIurasy, WailiLiipl'Dri. 

D, 0 . 


TATTtHj'MCS CHiEfllJ. IEIu^i»cl-J fjLdlopua, 

iiniir Mino r, ViU] F Jiln . K° rfalh . Vi . 

aMEUk Lirtmuisi,i—lf ibt ETi 5 
WMk, spaEP tlmr mi'VlnE miri'tsi. for j J 

LMfl I -.rr-. ii-M !<k-ni|lr Hla, ^ jBIHtl fc HF UC. 

*l > M * I '.n ■ Ir. -r. li-.r > i f . s in.i:i:iT.Ltr 

suUsprlplluns tn. t , s* 1 er , j ItpbMuthcki. fildx 
jj.tlh. lit. R lrh-wnnil Mill, K, T, [j| 4 ; Igg?. 

JiiJLlKHjtJTBC Ji J elmLw/ nr iiianufsioLurcTk, 
ilnlnt. do. lino duillor. N'ic-snl. i'i iSocth 

Lfluril. ^IrrrL, hiiliTiiiiiil, "Vu; 

ALEIeJlmJlF- cliMliL'iril nl lm:_i. ' n - L 
noiT 3 irt! nor usssrE f"rt: jcti thocflo ID 
MtHlr PToblgk-iO brnlfwi^. Ii I n L L 1 1 K auW- 
pirti F kEtU-i'Cprs, talilEo.ai'e, aiolos, liili.l 'i- 
a ii r Mioi-iZn'irr. fit. (Usiais fumklKU. De- 
Entlj fm' IV rj L T, U.j.rlr.‘t Ir, I'Sklur, ± 1 * 1 , 

Jlkrirn . jnd. 

Irl-;. '.LIN Tailkj- oirn »m jim nrif iky 
sHewrd rjk!?m. tsuush. part Ecu fsis IUr 
HL ralbj fSigii Hyiliin, Hp rliu Nfllil, Lilil ft. 

KIM ILB Fde miEhJnlscsT 111 ddstoi enct.' 
For EiorliinJr, tnsehLnliL tnr i .h f nm trlw 
tinkers ti Juina. Hill LILnsLni Ions. Find 

■a fuit taidt* ft iinrial a'hlna for 

"'JJfeElilnist'i ELinl;:.'' WJijii Fistman bjnJi 

VOU tklnE |,gy iriiEaug it .-1 yirli'i nf Imik. 

11 . 30 . t'ronlor Methonlos Fnn, Hr 2 Pti DM, 
ill;, E. fhiihirtr, Bl., lMil.-i.ptn, Eli. 

TAT 7 ( 5 LllMO— LMEn lK*r IftlLh my' uUL- 
IlEJ. CtiOfl pllVE' tLprutir .1 H I ~ , L ftmj etOitro, 
Kenst, EkniEV. Ha. BEiin, Pt'irhSkntu, 

_R__ I. 

" T.tTrUIJ I Mi LhitiSIs. punpoitd. lUustrktfcl 

3 L 5 1 f»(. ' WPLC-Ji/' !■■:-. PlIE-EllilTl, llrLmll. 

A.l[.LTkl!'K” I. 'ni-ri-iMlici : KilT fntlt trortk 
Wt|e? SniLi if 5 JSacrlrr, P'YLL(t. WEnatrhoE, 

■loth. 

ScLkba hi 1 1 r -L ' j i in: Anil klmhanLFpnpan' 
'll- 5 tEMt postprild 14 S.IL PACTS If I lift WOtEil. 
FiidkUCi fCm. 13 a I ■:*;,■ |inii, Co. . 93 E! U»' 
ausgwd l.'ht-kEP. KtliihJLthcd IR j>. 

TTTJj An cpruy si :J. 6 ip.-poij |[sq r;i Ieti 
all ahpal you offocl If ypa haw anvIMsf 
■ ft soil. tiBJ ,-T ta.iiLMpft. nf Jf Slug Imn ftnx 
thhuhAIp nroppsJtEpn, crll our ludtrs alt 
ftirouL ll — I'bis-'IL wsp'cia qijlc-tly. (Jur bookr 
Irt " 130 * 1 o Cwftla ttkea DusJnosi" oontklr.a 
sitna wri tM 4 t*SLlm, hr in'uL fgiik. 'VrU* 

i •■lay Tnr yw eopy — U J s (Eta. SJ. k I, 

MsmePT Clusslllfd AdEOFtLslinp. Fiipulir 
Mtrhanltx MopaslDa, UUP 17 . Ur.:ftrJi HL. r 
Cfcleagft. 111 . 
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of c-'Ktrji cosf — iseivd 
the coupon foi iJt L - 
tui E g pf CHIT HcnnismE 

nciv plan. It tcllj; you ho« r 
to i;l[ a big: a£5g.>rtmcn.t of 
l-.r-'jijLiful giftB that you 
paint). 



This Ma£ic Box. 

Turns SpareTimelnto Money/ 


Wc .ttsrnr you tow nnd cl' ft yi.‘i: r In- rnniiilrtf 
tlUCSb tUlllltrilriL Jlbll'.'H-. All. i v: Ij |jr| i-y n;|| (,-.|r 
iitni tiLgg ii h 1 1 1 L; wbirli SnH nr jjto.L Jr.irulriils in Ak- 
in 5 bogy rmnicyl PJrs. EJ. k . IlElhilk. h*;u: *' I 
ciiridn 5 1 ii'/.liiJ nn fiiriiliiiTB Ln one w«k. '■ M nt. 
A, A-, vipgiriii — "My L-ilfii wore Sniifi fn> (irf 
Ora wetkd. TJ'.Li Jo my fliiit yg-nf," ]i. Mi. p.. 
IlLlDllLS — ■' I ft |lj tt.SOO TTOrfll Of bllXlQfvl!) I II hi 
year and over SI S.KJIL irorfh this yo* 1 " I s. W,_ 
Kftw itasJipTi — ■' f wiijiii iioHute SJ.OCH'i-fflr my 
ODDm. A rent SMlin to u .ktc ir.nniiy Ik II yno 


kivti to Tiiivt; cif : i mk r- n. TiS pp ftiiftcftiji n.t Fiwmimu 
— XftflreuticfiEiililiiJ' — Yodtcnm by rtnlTiF- 
151a r'lii iLf-toTiirinr teftotir ul ssLfl :-ii,iL riirnknirii 


• -thff: JllOFl, tiihftln id lire DFMCLlItU yfilL r.in Sanug inr 

YciijTnn->;riroi>il fiiuibj imirtiBally from Ihe-iEnt. 
Uur I LL LJ ; bony tells you tuw . tie-sd. tbe aci jpK'n 
(hi [tl 

No Experience Needed 

YGIl Sifted HA *s,W! 1 eriri.' i.if Ii.i-ViihhI sstilluy (n 
huccooiL at 1 'iroriiLe work and r.ni.B exoclJEOif 

FIRESIDE INDUSTRIES 

Deyr. (itA A Jrlnn, Mkli. 


tSftftflfty. We Lutp iOU DHlt kbO-ll' l ull Enm . Vii'j 
can loin no* od the dulftgi plan ever unp-ed. 

Oft hilL dftullft toduy. Coil pen brJiica every’- j 
IKIdBl 

FREE Book on b^Lpriitien 

M nLL tliE eouiKiD NOW for Lin beeu* 
tllul sir ■*, b n i ■ V nn hn ire deenr*- 
flon 1 1 id money n; j. 1 ; In n. Ip'j 
FltEF! A r.r:U | ■ 1 :1 Tl Ji:-r nLjift- 
■iiftg inn gk n.'jiHiJ hnsrnci' nt 
once will aIkj be Lnttndnd. ' 

!>n tbJn fttorieci-^iyliJJii . . _ 

Olftrs- ILTH ii|h Ii:Iik.i t Vt j£ Jir 

tipi Jn Wn.be tel jsi ■ nr t -u nim. ai*a 

- hav u- |si. big jrclA'a- 

WUl. 



FkicgliJo 
rn.SuvtrEes 
] Sr |i-l . h6-A 
AdrLan , MJcb. 
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SAVE COAL! 

New Invisible Handlammlxcm 

CLOSES DOORS 

S-t-L-E-N-T-L-Y! 

A I T-ui'T lump f'-uiiUnp need it 

1 niiw ill !i-:l liy -ii rstovrir Lirih- limii.imzi 
I § Ailed Ulwc-,l-]Xuor. Adju.-dililc Id 

/ ai Any tlorir— wotIm no non mm Lie 
nrtnclEili'. r-li.ir+ iJiHLih nw1f|j> and <*t>- 
cijrc-li- nr- if moved: In 1 ln.i'l:-il>l>- lurndi — 
rlhM’ki-i Ii in |lh:« Mi i*,-L‘iini & I \ I ! 
rjijijm, Hives nerves. ravfd gltt* am] hai-im 
f fuel. AOENTS! Nf-ver belu-iv: mi luran- 
Uwti TilJi ftuni 4 Mi 6 ]H.mv|lifr anlen In mB 
home — Hcil il.iirr.: In iifiirlniEMiLj, iucLnrles, 
ulBrv:- : 1 . 1 1 1 l-ll> iliru. RHln.hlMlunniL'bi. 
iiklIvii iciujiUHiEi^l rjHjr prni^H cTffryurliE'h' i^iry 
eq I'-Bl iKowlu cknr TilnUiurr ds-ar darac-rouTnc-T . Vi'niA 
□t «ve r-.c dwr/HiAi cd Cla^-l'IXua' utd mwah* Ircive- 
dbf'ii^V -if.-r. Thr#- iLlau a llnui Cu., lE£l Wla.u*in l £aii 
n *H- i LD, I..M u 


auvaui are tSraiilrn; up t-vetTH-hoiA 
i i ill) :i phone iiET.icItiro-nc cb»t In-ntei 
Ilk.? ;i r:nl m raitil, i''ia- 

iTi-lri a'l tunihdt la jMit pliute — 
■■rnki Min rinr ttit yuu Itonii 

1 1 r I • ■ i : tlAWfcy! mnl+a ti fui*}' to 
JiEiir even II iu-ur |inoH® r3 hi Ui 6 
Un-Sulnst, inclnry. ’ Li nluo jh-hitm 
prttiiay — wit uhhiiajil v, Lih [iiiijihi 
within live Teel el yuUr 


W ■ I Li 1 ■ r. 1 : i r.l Hr Iran 1 uvi.ih ra.r: -huIm* up- La lU a day and rrrt am ■ilh I t 
LLijf n^tuiui fti . Ilk i| iinili r rodmi from ccm. c-rl vci. ennui aVi 

i-ir -L-Nr, till. -. HI xh, Vif-4 ti* FSiK-E- tnir airi HlUM- iitl-« 





WEW 192i EDITION 

fMily I STmIiiijI-io * i|ny ' III ilii.HrLVC'lNTiillt 

IJf JO Ii s will pTf-imre yuu Euru. i:>k> 3 druftliie 
Jnti In lena ili|iD * yc-.ir. 1,1 iwtinnJr-jJ eml 

||rr 1 i|ii , i li|rj,h|r li T l ri|iiif fp .in thini^f- MlmlHl'E- 

□nes Lu l’ii|"ir:j ii: 'ri'Tiipli-n plans. Aaffjiial 
r, rtHie. 1 i--n.li: i-Hpn-Inlli for begin hi”-:!, fni 
bleu with unly nrnitTimn-fatiliwilliw Itritrv 
Inz itnm practice. PLUS KNt !I\ r EC R- 

]\ r fi, 1 1 1 ii 1 1 1 1 i :my : L Ti 1 1 i: | i '-H I - . Indudci cb-m- 
rlnlnr-jiiran |n eiue-prlflt PfaAlnir, 

i b I* t InJiru. _ j^rly Fw I J Big Dfmsuif Big Pay 

A'-iUL'JWJfrefl, 1*10 WUL 1 - Ouni-inii -tuMaar-a n» Jnemily nwjn| rtahi mm -,, 

MlllJ ™n l ' J ' I " ' E -n '1 "«..A*rl.".r l : -E l-UI l'«- I 


ii n.,:l f-r j- 1. ti ii 1 1 c-vnry 
vi'i»-d, by Imniaiifi 
findnun Mini nrctii- 
twj(a. LJl'Liuu lli 1 *- 


J . . 

ailliril I nrrL i 1 1 ■ I - I ■ 1 1 llr irrm mp — 1 -Lllt 

lik.i r IIAV1S T|(fc Hlfciy 4T1I ■LNC-Ld !%•[*. 


a nv i.Nc:cbi.Ks r. 

!'■.! i r ‘ iri V*m uil dii 


LI- i -hi S. Np-Miil.nl Vilk. 


iilIiUv rirh^t'M# hivilii 
r 11 . 3 P 1 1 . iVil & r-- riSa:iL ■■■! ■*!* TlHT Jn^ira-I). 


A fci-jr i r MtfhH i'"? 

AaiHiVih Mai-™ L^IiTj. FiV ail 

la iai! r-utfi i.r iIip 5.1 m a rpriVf.T'ii 

Jpi|Via|. -Uiir JHV i'Al* U Ii 

' n# ./ fU L«4 .h 


11 

im trf* W 

«/ the- 

FJJi nri» |lC" 


. ih-te- elmrtH 
(I i np; rjijnH ; prr , ria.3'w* 
you fnr rv pio<L drurt- 

1 jjq jclla jii a'l a hi : I — -I fi ! L 

or nrrhjEM'tuTiiJ ILum. 

Weni for ]fl (IsjfV free 
if ymj mail cnupryri 
iirimr-i.iifllcl].. 

SEND NO MONEY 

Dfli 4 i ^ nf ■ rii.- an i Lb htiil * n* r. Y*nr mm rt J K "h^l dTjni^# •■n'p^prr 

■ r-jlihi r.-rlrr-.ii-l-, n.ll lillug tbrw bHkl 1-3 fclij >^uJi|lrlp I ?r- |[f ■Jfrt 

i Ii iKti , r-A-I i ii r 1 1 r.rj iri/s j«i f i ILru tw tiM l«? »^rJ ■ K*^n (mi *rr mrr thin 

■ I-J 1 H-|| b-.nl llr-1 I la* L IniL ytu -p ill nil efp ■ u liv mil II T-iu df-r* dk In kn-13 llrn. 

i hi-n ruv ■ ■■ I v l,i * 4i m i ■ ■ i K ibiI’J i^r fw, r* Lri" r->1 ■>“ ' r-- gnri ■■! --dy 11 & 10 u c-a:d. 

AHERICAN TlfnmCAL sOtJEtY 
u-ai.!i. Drtiil it 519th St.. Ghicag*. Til. 

A mrrJcjin Ti-chn lcjl ^D^lcllx, Ol|j 1 . D-I.L&, 

*t 58 t«> ttr. t ill. 

Ii- nl fnl l-lili.ii' IliT i w- N~i- B i iri.li|i-ir rr-l .rill, ill. n|. ! ftl p*. J < hr? It THL^P -£-l I ‘iT ■ T 
rUifra El B w-ili. E inav iH iri Icwrh.-i In I* i^M aul nr r YOi Irllhllf tilf. II E -J- . r +7 
I -ill -r-'l IT l.m -I'lrr ipAnM. lU -ilj- B 

il-rr. Is i*'d. ?TP J nfl liLMr 


I.. Lrip iKeis E 

i-iLnalis 


■ liHih i..i'J Sj&.B'i, :t: 


.IddMH 


A'npi'c^cr or iTr fr rd . 


.4 -JJ Ti'U . 


Properly Trained Men 

Earn s 50 to s 200 

—A WEEK 

in t/ie Aviation and 
Automobile Trades 




"Lire 

TraErns 


Steady Work the Year Round 

D O yuu wa.nl a ]»nL[aTi wfiute you can: 

:n.Lk ■ niorv- mijiury— tifivt uhluniM'd 
□ppor L.mitirj — ud vincc 

sun iy a m l h'-viHI Tlu-n fu.T, 

into ihr- AL’TOMOUfLE Ok 
A^ r IATlON INDUSTRIES 
at- Oliwl 

Tedav- the larf ea 4 man ufai- 
turinR indviilry in the wiwMj ia 
1 Im- Autoino jilt- luitaj-try. 

There arc mere iliaii £yin(S0| :/f 

2fi.iHXI.LKHI 1-rhleli^ neglsUnerl 

in Lli± United Statei all ^ A - 

And L'a'cfy uno vi (lie ill nn8 EL .^B^S L . i . :.ii 

regularly, 

The Avhtiait InduaLry ia a eleee kccaiI. beliif ah# of Hie 

T :i : Li:-’ crowiiij; li.h-itn-xif-i in Ibr- -ciniiitrj'- Already thcr-i: ia 
inwu Lhuu HA>0.iSW P <Kti invciteil in ilie At'idiii^lS Indust-ty in 
Arnrric:!, 

Thlrik nf Llif' M-'Eirn.Lrd oia.^orLiinkii-y thr future linl-.l:; in 
eit liei of Llie-ar induitriei-ior tlie man whii liaa due- U-Lhnica.1 and 
i-iM- ii- .1 I. i i,'. Ii-i'i-- 1 1 - - r l ■- ■ i i> ■ :ii... I.i.m-.- :iMd .-: ii j: -. Jj(,- 1$ 
always ml demajid — Lie can £i r act ic ally aarne- his uwjl salary. 

Experience Not Necessary 

l-Of liwro Oiail yi’a-Ta the- Sorimn-rl TrcSi has bei-n I r.iLnl n— 
liy-xpcrtr-nccd mnn of all a^ci la fill koud-payink podltionx id 
Llu-rtc- iniiuitriM. All wml Heed is- a liking foi enevfianiui and a 
w-illirfflWSJ in Ittin. TJieri- are no more- ccinqdrtety t-tt'iifiped 
nortxlitypd «. found. aulTtlteffc. UUL atillud. ihUFIlCtion are 
Lite brst ubLaitiulili.’-, 

You'll learn u- totate tronWc. take down, repfitr, rcbulkt aint 
“tunv up 1 ' Slandard inak» of anLoEnokiU-s or airjdanw in quick 
linin', by doing a<:tuaL wjr'k wit-ll JpfupuF Mmkd On np-Lo-date 
K|ui]Mi';!T.t and real live TTiotrir-E- 

Lrt us show you liC«¥ wc flia alpit yoq qn tJur FhJ*I to a S-llt- 
cusurul Carter. A Lliorcegli tiaininE is Llto slartiDR point. 
i--tn-\i!/tu iiiuitkms a Mii !■> e*I mi imirn'-ir ft>r yvrtr- 

iclf will nuturaUy lolltuv. 


TpETf 

fir-pTay m trt t 

Swrritt 


fnij? Tifrii? 

koymcnfr 


Vklt pm ecluKtl an swii \it 
jjossiblc. £ui- out thoroughly 
CquLpjftfi ^Lh-iJkh. Let ||h U-n 
you about out "Pay-as-you- 
(pd'‘ ■plan and our frrt tm-fjoy- 
wifH.' jfrrir-r. CaU at ones or 
iilail the- oolipO-a lrelh>w , i it 
ec*t« nolblnK to LrwiMtiir&Lrr 
und may rm-au Ibuusandx of 
iJi:-IL,i.- :■ year tq you hun r. 

Vour -o f^p-d-Ltufi i tv if here 


RIGHTNOW 


STeWAsr resume At thadc soiool, 

P. M. 1 a«wart Tech Building S53-5-T W. 44th SL, Krw 7 wk, N. y. 

I di* Intcrwtod in knowing: own: about rcurr mirHi on Auto unt] 
r iVnu .'.tyi-lifiak-j. U'tiliouL I 1 1 j. l i ,j.i on my part jiU-a-so mat] me 

Flirq llIT [llllITJIIMlIulL 


Name i-iiili.. ,,■■■ 


Ftrcet 


Clly 3t -State, ...... . .... . , . .Abu 

t'ln-^-fc yiMir |hn:f L-rmce: 

n A-^-to M-tcimnics □ Auto WecbMair-i 
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^Manly 

Stronq-fart Tells How 


\’u7i mo blue. dgrtObdcBit ind 415-WHiurKflij.l tr inifc 1«i Ireotcii 
in ilifi i4;i.:ifi ni I: Ip, You are- amiur la 1 no ej Ml v — Sjinj mlh or iL. 

— c:iln>i a «:■* gnp <>& ydiiratir, Join ctm 
111 e trowil or fellvn) nl 1 1 iv it tbe worlil who 
S»ve nsf a chum* co mlk 1I1 I ihJk h-l'i-t mill 
il'ijj'i eiHiiktehi hilly n rH J the" tout my 
advice i ml Indtructlou ini J were ktd iojor-- 
lil-l lniuLl h, i-irrliylli :iLhI i^ij',ii :i||ri: iik liifira— 

L«hL 

Le t Me Take 

Hold of Yon 

]jcc me build tip tint Inid?' n I j'lYiirn |ntri 
A Ana, vlnW'ip -jiffl nnh -oi runn hnoil. l*cc- 
me gradients nfl thn taint* niid vJtuLlty- 
lULilH^R nilnMiiim tint cn-hit iiiri iia.-i ht l - 
* luttlefled bud* ovcrwurtt, or In- 
herited weakra-iscj-. 1 nil] Ii'lIM yuii itin 
Jr-c+i te' leph i:n(s| ateo-l run Lnxlile 

Mid cut — rnnkJiic ivau jirmiiL or your pewnr. 
Hlvliue yen (-nMiiloTirt in y.'.iie ability H nd 
HUIiik you wfHi enjustScjo fur the physical 
mid rumen! ■lellf'tiie or hie, 

STRONGFORT1 SM 

Will Build Yen tip 

nFii^oa jiiih iKfluriiitil ir-uiidm hr 
t ; i ■ j nsrH'H u-f men all over the- world, It 1< 

■ In': tKlitla , i:ii:IK'i: ill trf .LltlS :mn| Klrril|r;-| 

— in; teuH m I * o at Lt. 1'cr nvrr 30 yean 
[ have dcmoa-dronci] Itf. value in body 

■llllllLllip 

rienllli In aLuiiirrnn.ee win be Yaurr. and 
Cyiiiiiile eticrey hill eoiuti wi:ii It — If yin 
Villi IIkTjpTi |tfi : hi vim I take U1J III)' Uoara I "I 

■ mwFi HT It U I'OKT ] d 1! . My njir L nrdtLTini]i1 

r tb --Li J. r.-_TLT nuwtery OJ th* Ibiiimhb My, my pwvral 

tiTROJTGFw l ability Id iwl ure weakened men to health 
s p.i.i -i i. iiTi'l Htrendh by this- nynerii. dju-linoo mo 

, * to dluK uusu yuur trumiyiea and nop oat a 

(■•dim* taut p-iii epecrdlly and ecrtiitiiry tTtiMforna you, 

Smecnc Comet With Health 

WIiTmhii abundant health uiid ilytipimlr atremtlh. ynj em't 
btnie, In tbeso n|Hu.*lJ' lime's to oca re ony stinaiA in Ufa — in 
altnuct- rm-ijili.' to you, to wLn tuYfir iw affitSinn nr to net- mi In 
1'iwlJipK. Vd'l COn'I ftinCCt udMIWriWtlt to Lbo lilrcrj IoSm 

Liiy* 


mtlL hlzlior jiojf. 


. •'.Vsili t rice radial Inc ciwrl pIiwt, budOLnd 

|Hii>iiy liiniy fisii oi eurro'bhd n, ihIjuL rtmi:k In n ur u ui-iltlon i 
cuci ell mO to any brlcki — yvjd o»ri wpaiiufl raixcHL 

l*u|Xli pjiln- iiH ■ ;i a i lie ir tciiclicr. Tliiiy wTltdj lotto P h till I III 
ilnuikM hiwJ my for -whiis, 1 Imvs iLimu hr them Ihrvuirli 
M T IE i> r-T rj Fts R T Iftl I — JuM. by rollnwlmr nnturoE lowi ord plv- 
I'lfi tnv- tKiiUipj a rhonoetd hMptlwmH'lvoii im M'nruhlnWiweij. 

SEND FOR MY NEW BOOK 

" nid CamcrTotlan Httim, 

Strength and Mrtiltl Encrfr^ 1 

ThS* book or nmiiy ot™ nral inctdreybi nrercIaiLriri v| t*lw- 
huo. wirri.ii.i. dihiuL tbn human body — a Msirvhovw or facts Uiot 
nil] nhirtr ymq wlrni Iirk Hiwii nnd cm be dnan for ntblL ildilr 
inad biiuvnlevelupcd roen. Cnt tklo tumk eubt j,u- i,y. 


LIONEL STRONGFORT. DIRECTOR. r 

pHY.'ii C-rW- AVU HEA.L TJ J ^ ST 

DEPT ™ NEWAPH . WEW J£RSEY r U, g.A. 

IKBBBBIIBBBBBMOdSEND TH IS CQUPfi h 

Fcee -UtiiLlldODiluj Cnnanitn ihm 
IVppf, <IS, h'cnirk. N. J. — Fli’.iiAtArml moalnolutclv fmi nay 
ncy al y.,u_r I^Mik, ■ 'PltlkMUTrOM and COMh-F.ltV.v 1-irvN 
Of HEALTH, STKKNCTH A\tl MF h VfTjt L SNERGl 1 ." 
‘J'hJi dnes not ptaccnio kiinli.'r miy lybUiotlon nod nn nnlrunatu |p 
oo call oa nip. 1 hwTe naorked tirTfir^ i in., aiihjrolti jn which 
J ii" M muat Lnrcrcslrirl. 

, .Hloritj . . t In ihKLlii j t inn 

. .(btirtll l[lllr,n-.,-|,- s: , 

, .whwisi . .TorjiiJ E.lrur 

. . H*V Fever . jiLdLild-.nln-n 

.!rrnuuinHi 
. IJC-rOrindiy 
. 3 ra-in n-lii 
. Henri ^.'ealriiOHH 
. filkort Wind 
.fist feci 


. --Obmlty 
IT-ndoHrlie 
. -Thlfincoj 
Hu ptunr. 
.Neuritis 

. . Nv-llcVito bi 

, ,rdpt Cbeat 

-i r *iiie_ . , 

AEh 



City 


,.Wcnlc Eyei 
. . FaJItn* lfilr 
. . Phrir Mcrsurv 

. . K hhTlI II.ULt IhBI'i 
PiHf Clmi litlnn 
. fiitin tilioeilcn 

. li'.VdlHIiaJLlUV 

. Hipundl ^hiuu|iji|.rs 
. Mind Troutiloo 

. I ill ivumllI Huin.hr 


. .Oceupntloci. 


.“Ii.te 



LEARN TO EARN 
this Big Pay 

EIT a 'a'im.ik f.ir ei|K it weldera :uhL 
ever lOtltl ore dtiyIpiI ilRht now: 

Uikic*:ry mM lilwktl-ool expertn 
mu ul cd at S-l'ju a coaiith; Anii> 

Miif liiiQiiii v l :y j> n I H i. I]-]V nun? 

l;Tm nlirj mcrlllinlC! lit a -' 1 to SLi.il Ii. 
meek, a till IT: ii II y. Ji: Lri nil II III- n( 
thfliJi ftMiKl JniiK In r. ten- uwhi by the SUEEXZY HYKTE'M 
uMI'rjurtiniJ TroJalOii. Van’ll enjoy It did. foals, nut 

Over S 0 , 0 D 0 SuCC* 6 Bftll Graduates: 

H-wennsr prnjSuzLi^ii ihr ‘wi>rh| iav^t ure PMcn.'ttirul. Inde pc ad REt 
h«!c| pfdfrj*eruijj- — n liu-=ljirvj □! lliclr iyn-3i up ^iruii-mili 

hkghcs4 pay. I'-iff n h'.L'.lnr im t£nt*3Tfl clv||iEitln-n — 

p-b ■‘■‘Mil vinh irw^ — »TH^r pr ulniiHr. cinic C'TriT, tufhirik, : 2 d*i -tr 
*t-rclrK«4- '■'wrl — > v-.x ric j ir.aiaiijj lulu jr-au La. !■■ id ihLju i^ Juul. 

FRPP RflrtK! J* 1 * nvw if 'tr be? 1c 3D MD ■apper- 

I owrw ■ ■nilMp J«Ji lU fttwl ir-i hinkbl Lrad*p, ii<ri 

“id L' ■ *: P-.Tl I CCIXdd_d. yrd ruot UriC £«1 OLna .iij ■■■A r|nrLiJ kdUr. 

SWEENEY Aula & EJ^inal Sdimi 


ENGINEERING - ELECTRICITY 
ARCHITECTURE-DRAFTING 

Satie (ithe — u:i:al] at Itiis aid o: J .:ihLinl::-:L nchna] aF 
tTViLirntri nf. Enter any tiibu, days ut evtsitwA. I r 15 
and 3 yciyr courses. DiplnfiKffi BH'd Br S. DtErccfk 

5.pc^tnl it criDiithH’ 
pr.'iL t if :i] caursa La 
tarstein^ Othorst™t 
BOUHCa. Ixhw tuitjon 
— eoisye terms. Earn 
while you Lenin, hied 
■cbiplnyrant tyaranu. 
ALtikiirs. Suinus-sl i; 1 

ffrtiduiilc-g everjr- 

■where, Write [i>r Cmr rToe, illustrated £3 puy;e L ' It lull 
Book " It Ciyr-- you all the fact*. /utdrCES tlK Presa- 
dent .diartes W. Moiey . B. S. r Jtf. K. 

Cuicaco Technical College 

Lepi^-T j 11 a EaaiaSlTi Street. Chleagu^lP. 



Dorit PEEL POTATOES 


Agents ! 

Tb|n Tirana 
nijwi ciijlhiiike 
wilil-i’irul tiflurs 
a nil Phnom Tor 
I mo a week. 
.“lure-cLoio mTm! 
fall-tlntn kole* 
pi aba yire rinJ. 
Jump In on the 
(TTiVJbd Nn or r 
WrSus eutek Inr 
blh-Rioni.y plonn 
and IFWa Ovtllf 
nlTcr., 


\. An n 
V lien 
iUhii l' ICD 


Ah nnthrlrR iivw matu ninTln hn-mi- 
rl-iii now oitihen potnt'MH pecL 
lliumwlfiewl' Mu ini^o imririk 
halYrml No clit 31n?terH| Mbj 
meal, riusn nr wnsrlel J lere'a 
h 1 1 : i nil i In c —vh'it v u.vi r. iia an - 

:|i.tvI.i mli ami wp,iitH Pie Ifi- 

ftuot nhc cnezi Ticnri nbnat 
It! ,i cneehaTileel raar.vi, 
nimor;. Inrndlbli s-mull pJ»t-**riinl(i, yptdij^H 
hiivre tlLiii tea [kdm ot htmtar J'cu'i list 
blemiKi im: l.j.1 ii i :i n-nly a lew neen-mln r.t tbn 
mure turn or* era lit, I OJirw lextlti il.mCi- ct.hii 
a nrmple «e carte. ptulbE tnlven. l'ayn fnr 


liaeir many LI mil 1 ii./nr in mvlTie uu ihvlii,! ii m. 
Tiil It yiinneir at muse, Wrltu iihiw, 


^iik 


qulnh far TnEfuiLuPLary idfrcr. 

GUARANTY PRODUCTS CO, 
D#|il. JI-EDi Frarcli Bldg. 
Washington ■IlHtl Bt.,St Lnuls.lHg, 


i: ,..rr KbIIB. 
r,,r., K„r H ., 

nra 5-1- 

.*|ktk|. 


es!*s,. 


EpinJ DiCar 
ri’-.kiiiB 

Helm 
Fm 


Hand-Forging 

AND WROUC Mlf-tllGN 
ORNAMENTAL WORK 

'.'.-■iii 1 1 1 1 1 1 1 > lEntrueilons. with hhotermfhn 
and ilTawIr-c". fiT inaklnp the rood, at- 
Uii LHe Htyfei or eriwiimttirjai iruri 'i,-iir>„ 

Ardlrcni 

WcrBil Work L..rHi<rt 
Dulbt 
Wl-Bu- 
Fu«u 

LlAHJir Car«dl«- 

Cmi RicAri Ch rhi- . .. 

ThomuH F. G«uH0Pty. tiie- autiior. is 
liiisefthu iKfit- kbnw-a iFHilevfl-eir Oil* 
type a f metal wprk. Tlie ill iir.tr:i1 inirn 
are dll at wijalt matte by tliu nutlidr. 
Al i. ii rit e'.'eiy jit, p 1 - Jsiu enc- or itnisr: 
illurtratiuria either mmlc from draw 
inr -n- 1 ttsim pbotbprp.plrf- Aityoiso 

sbten^ted jn tlth tj'pcijf work can «onn tlnveliip hie ability so 
thnt he cab make these UTticleti for Iii* fiwn use Of for IwJft 
Tli ere Sk ft «r'Jwin K Jebiartd Iw nrtieles m' thin tnft 

Send No Monoy 

Whi*n lr.ili.d.1 hMiln Ml lh* BTi r IK , p«l h'fTi UlF irk*rjfiia Rid O ^3. 

P0PL MR NECItlNld FJ1LSS. k,.m JH.H* End tlm.™ Sk. Cbcwi. IQn:ii 





POPULAR MECHANICS ADVERTISING SECTION 


OS 


Be A Photo grapher 

Many Earn *i ,500 fo^lO.OOO a Year f 


T HERTfr’S l>i n money — fasri oiLtiSig ivurk for- Y< H " in photograph*'. Many 
JlhjOtogHl]>lwrs rMCivo 5"^] :md rv-rn mo to for only om? plmttjjCTtiph. 
Ruitq^JijSiy today ia one of the nation'.?! most profitable professions — 
Ghe that offtia i. me qua I hid opporEnmdea tn the Hum or woman looking fur 
intereafcinjj work, biy; pay and unlimited future, 

IT'S ALL IN KNOWING HOW! 

N&W, at liist, you oan qiwlifv yourself for Shi* well-paid profeasioti — in which 
you cornu in dftilv CMlUmt witTigoeiety people, prominent huamriBH oxBcufivo, 
thcatrccai sUirs anti athletic luminaries. tieyour «m bosf or reeure a weft- 
paid position, Many photographers Itavo incomes ranging from J1,:K!H] to 
SIS, 000 a year or more, 

SUCCESS IS WITHIN YOUR GRASP ! 

Now it is op Ec y u-u — it you wmit yObf & h u r<‘ oF this lunn.tL'w IrtTSfflSSloaj ThmuiiTi ui;r 
SimplilkcL JPI*El you tuTl lunstef ov-ory pli*«c ai loudcrn phukuEf3|jli,!f. llnuy o: our »l tide-] its- 
tKirn many linuv, tbeir EuiUnjifm even p-lsili! Juiilfiii ILJ- 
itiiqy etc WLDuiiiR B-urcwd- La 1 Still 1 ' in id NVwi r,-iotoji- 
Tiirlii 1 , Portrait plui.'jt'iu/iipliy, .Mol inn FLf-Lnrfi FSioIoe 
inpJiy or Prof erti. tin, iw l’Siotij-tlniKluDp. ""i; 1 r .1. i j l 

you Eur Oic- ninny fEwinnliiiK bruin-luv i.-f |il uv-. in- 
i' Jplw tl.r ir.i^li mir : .mjiLi !iitl method, 

FREE BOOK GIVES FULL DETAILS! 

Let U* :-h'iw Vi lit luCirr ii"U '.Hr ■■ 1 1 L- L i =y f, T :i T1.VJ-1 L- 
uri 1 nimilioD itT til open a bii.-iiLi-.-s, nl your n»:i r 
teriiL a mV lu-j our lil-G FREE iSLKJK giving full 


ilululb. 


YOUR SUCCESS COUPON 




V Y. INSTITUTE OF PHOTOGRAPHY. 
l>etJL. W-1111 iu II'uhi .Urd GtfHL, N York. N,¥. 

Ilt-LL-e- jead me 70 ur Fit Jin Moni; uini 'JcIbIIh abem: 
□ Mtulon Picture I'tiotv^feiihY 
r Mn-mr Picture Prelcclluli 
H "dtlll" 3 *hn 1 ,,imip!ij' 

C FtMito-FJoUlUiiL" 


Name-, . 

Aiiilrv-... 


.R|4t& 


1924. . 25c 
t? 2ft. .25c 

1929.. 25c 


. 2$c 


It AMO BLVEl’KUKTS 

Tiis blueprints Mow include the beat cJ Popular 
Mechanise trairj ejh-itii*, W]njn Ofdifntg. tltoply 
quote the number* of blueprints desired and 1 n : I 
proper amount run! ren cl to- Popular Mecli-unu-f 
fend iri Dept.. 2qD E, Ontario St,, Ch ier.no. 
11L tvla-RABi sit 1 conbairitis Tull -ilnrript ions of tbc rir- 
cuitB tan foe oOwiiHiJr Stml 35 *tuw for «vdhi 
desired, c-viitu dote of publicotiou. 

No, 134, F-iJiatni Type H- Rettery. , , , .July I 9 ?B . . 2ou 
No, P 3^, Screen-Giid. Perfeet-T'c.iie £ix 

Elrrrivrr,, , , . , . . . , l , , , , , , Nov, 

No. 1 39. Si itipJe Tel^Mmiqfl Ktepivet , , Dm, 

No. Ml!. Power AtnpLiiieT and C Sup- 
ply f« Televiiion ,.,,., , ■ , Jun, 

Nii, ItJ. Tiwoi-Tutse ScreeD'drUl UtiorL. 

Wciwe Adupler, TT . ,,.,,, .Mur. IfllSi. 

No. 143, Fij ill -Tube rru-Gi'::! Re- 

reiver , , . May 1^29, , 25c 
No. 144, Three-Tube 5r lf-Contjicm:d 

A_C . KmoIvm, .Art. I U2U. . 25c 

1 4! , One.tubeS-G Setfor BeKinneTiNov, t5 J9, ,25c 
]4fi, Adioitid le B-ElimiinMf . , , .tiov, 1?'19- ,2S5 

14 7, A- ttSimiujil rw fra- ?,r r jind L' 1 y - 

uamir Speaker, Dec. 1929. ,25c 

14S. Addin* Ami ip tp 5, C, 

Receiver., ...Dec, U2U..25C 

149, Floq-lrt Power AiripUFr r Rir ju 

with any Droodrait Eereiver , June tend . . 2J5c 
No, I SO, Bliort-Wevc Keceivct Witli- 

out t-’l Jt In CoiL*. , . r , , , . Stpt, 193a , , ?Sc 
No. IS1. BEcirtbei-a Low Power S - W 

Trunjciilttej Jiirtr 1930 1 , 25^ 

No. 152. Portable Radio Am p'.i f::r for 

the DveF July 1930 . , 25t 

No. 15-3, Low Coat Code and Phurit 

Tranan-.ltter .Sept, 1730, , 25c 

No, 154, A, C, a-erco-Odd PX Turner 

4 . r r .. j , Oct, 1930 , . 25e 

No, 155, Four-Tube D^X Receiver. . , .Nov. 19J0,.25c 

Nr.,. 15JJ, BwitcWne Te«t PriifeJ N^. 1930, .35c 

Ne. 15?. Bui^rii pk a Livht-f^pildve Re- 
lay..,. Dec. 1910. ,25c 

Muterfal Lhn fur a-ny ot ch«j ahoiw Lniiruinc-nr* 
wl II be ntallcd free- upon nppllcwtlan. 


Nu, 

No, 

No. 

No. 

No, 


”TT MM^fl 


Be a 

Civil 

Engineer! 


Learn 
:\ At 
Hornet 



Cyclopedia of 

Civil 

EngiBRrin^ 

f (tcwHi; rnjumin, 
2.34D 1 ■ i'i c . 

L,4&D itluictriLtlnn^, 

New udltlen ititt 
ofT the prejH, Ivy 
twel «e nt \rnrfki! 's 
crcucei.it ,.-ii p In lli 4. 
LivrJiiiBBv: Hiicveyln^, 

brt ilirc-tr, rullrriudii, 
hrr*l scruetnntfl, ni|- 
nii'kiiil tairtlievrlPr. 
ffUlf-T eupnLj'i rund 
bii-lil iliu , pw, 

Spsi ni*h Aruin 
Il'taLhle binJinp, 

^■>td vcanhjjfd. 

Loaned 


Free! 


Ta fab {■.■■ !>a.ii ■ CT S r II 

r ii^ii rrr|L( «■' inair in 

mif llm. AiaJ. 1 ^* 
<*«nwr i>i firKripJ an 
ndil di Lr /yRli^H. In 

bh I .r y^ir-'II f;tw 

H'L-fH Blrl riimpli llT. ft' 
^l^huri'liy A-.il q’Uli’Y id 
•hi" t""*l rr-.H'.Ini 

r-' ' ■ ■ • - ■■!+''— '■ ' 

* 1 r h 1 » T'«ir - m - ~- 1 

nmi^inl mil Ihi 
■Miewai 


Earn 
$5000 
a Year— and Up! 

■TB I L E^UIM£Ehl ^"-h pL.U in 
■»“ ilwi #0 jrap. can u-ii'r-fai «1 &■, #ra« if ■ ■■ . 

Tidr si liMlIril ■ ill. «■ l 1 1 Frribira v u. t.i a 

- 




,. . . n!l'jO r 

trTa i^reTj JY-i,|e I, Orrj] KrrJin-'iri I'-N-lff- 
n 1 •■■re r. ii-i-il 1 r{ eaq nr fr# ifr » ai . i|-. l 

Jli^j r.7 ■ ■ 1 1 luiiil |vr fTr«!!TTaH IT^fc ItT llfl **■ 

(■HTprir-'J rMiiref Hfnwi »«-rTH. 

If't Jrri 4"™wtp ■■hlffci kr|n JiTll n^FPCr r-.-4 
«bJT?l a'ra-fclp. .Hlwll 114 ClhHBj YfaMtFkl 
#WI I >J 3 

Amerl«*n Technical tcelety 

bapl.Cdlt Ohiciuu 


AmiLfk-ulL TMh.nii.-aL Siii k-LJ, 
Heptr P-ll 4 . Chlrp*i>, 



tef ■ tm'h 

L--P. 4 C 1 li -raid. 


IdJrH. - . . .v.. ...... ... 1 1 s ... 1 1 . 1 ■ 1 r 

Mi^-a-A Infirr a>r. im----*. rv'-'--' ■> . r—piwrSR'a 

■ 34 k 1 r./in irtdf .'. 31*114 a:rd j c ‘ -v i jc- p ;■ 


POPULAR MECHANICS ADVERTISING SECTION 


EM 



O N E W 


GENUINE 'M.odel 3 

RONA 


ST PRICE EVER OFFERED 



ypuf cliance 
to Uifli. brand 
wrwGtTtulnc. Mulct 3 Cunma 
you've wafULed— OH the PiiclMt 
IrTTig ercr ciffiircd — ct LCJV liST 
PRICE ever oil er mil Complete in 
every dncaQ' back SpaceiS etc.* 
M AKU F AC W Ti p. R'S GUAKAN- 

Ti£li. Hi-EDKDbed tlJG WO fid OVCT 
lua the ftrtesN Eiitrcliert. 

trprtjiMc built. Try Ihi^ Tvimderru! 
poitaMB typewriter — iJie emc ma. 
cllini: lhi:L bar; Imtbdiaf uitrd. 


Yours for 10 Bays* TRIAL 
‘-Send No Money 

l.xper'Msra ilic toy tills pecBunai wrttluf srtirfniile typewriter 
(■ tn li'iVfr ! l K It Ip etiyil rtv i idv,' i-jl- ;■• It Is i ■■ run > ml 

I ■ >| h i'i: I , 1 .;. I V |:nl |. • I- :i I". Ill r ■ 1. 1 . Ii!i-.i I I', if' I ■>:!l.i 

iLe’Il, tautjr. Lni ml I of. anmLi. c 'tupwrL luji-i. eolvlil, 
Don i «aid tni? Jrttcrt, tepiirb, bllJt In F*«>ur EitamLuDciuc fl «i 

1 till ■ LLTI I :m- lli .i I.liilij iu ILI : IIEJi :i i iW | ■: n‘i- 11T - li .i ll 1 .. 

i rsnr- ft^i7TflriiTivr|i|uwainEfrr*irt^ iVu siiiigi .iiiei Hfbtoovytf 
tt.-c- faelofj?. 


CnrryiFigCaic fnclvded 
—if Yon Act Noui 

L*fltt£rotd MJE-jIhji ri«, c!\j. Ins^FiK- 

tSte-j, fr^u ca C r. I r- on ■* r . R*ti:I ndfUuUf™ 
juat 1 1ni irniiTECsn, Wjlivr.vit! drls v c r ti d lr.pl 

we-mll KE-J jLialTiECtirtiiui. Try ttH 'iajn. 

If p -J i!«ri If: la krifi I], *r:i;l LI Ofljy J-, 

" "*v 1 7 1 t.S u cnni|Lk nrlll ni:T i.|;i ■' d | : ! — . r ■ ■ b( 
f:j ■» p p*td. New h Uie time to buy.. 

Mni ' K- jpon toStfl 



MONEY SAVED 


By Using This Coupon 


Gmitb TypiWtUer Still c»rp. 

i C^ni Divliion} 

»fck> fit.» Chlc*£<i» Dtfli 

F-hlD fT*» th* £«a 


31 


ns_ F.O.B. CdlMO, Oft I'tfe -Avmll it. ■fcll.h 

iri-iuithj mu If I kiHp it™ rill*" I III OpC-I (Mjni *t Inwll u-ril ibr i*Til 
in f 12£.Ed p-rlcn La nidi !!.u Gll-*a 1 1" “I* - jthi unUKk u. 3 4 

i I I JaTH fc-D LTF lin? I "L-r'Jiril.r, If I il.i-i.ln j,r C |u }i«p Hk • «mII »|h- 

1 pwurrn 14 «iprq4* Wffl I PM m* okik. 1 bad. Y»Q fcf# Vj fb# 7 

, «iAJX3uij itti^w. 


HI 

'St 


Nam* 

jid.j'rvspi .. 

f. m ;: 1 ! M ~-J ■lip'. _ 


fMH'iai 



FREE 

“Book 

of 

Facts** 

Writes 
For It 


3 ivicdnni lint Lrtfo -nlv n E: nj r,i^jmrliir:.lli- In I. >lis iuKiT-iruirl hi: tmife. 
1 : 1 1 rj 1 v, . .ik i n a it-, rn Lliealmj un-:. Ko % j]el 4 or exEKrJtiioc rc^jitlr-od. 
He yuiir oprji brwj. or riblbln n ^oihI shi'Ii mi.. I a'tiri. xboR' i:Lr l:-.L, i-i - 
If llUliVC MK. Hlpilr, »l|vi:rll lll[f liS-HllltH JltKl Mllrt wlHl'I'H, V, HJ 

U'livli bjiiu.ll or ui wir aclK-jl. l.uki rv-ai't:- — (.■usy to JEam. 

EARN $&0 TO $200 WEEKLY 

emo tVk'CDnil. MU., tiume^tni'v srsiiuMe. nukile (-E 2 .IHJO from 
li l< bntlnewi in ono v«u. Mnii}’ hum<att-lbl gHbhnufti fiiilis.i ninl 
(0Hin4Et*«lip0l. 3>v“' I ikii»y- tvrilfl for oamplEts JaAmnniliw. 


DETROIT SCHOOL OF LETTERING 


1 S 3 StliVIWfl AW. Elit. IS-OH DETROIT, MtCH. 


If ^ ¥JI ¥7* ni n m A buniuttB ruid pTr/« 

** Cl Cl A ir J. F-iia- il.nt I-J ;i III;: ini'i N 

prmiuEcr [rnzn. Uie jrtnrt 
Few wrclu ftikhr mtMtfl yon eaniinc, ftiutly pmi pmcHre 
I'uyi CO RitliCTtOK by mcrlinnknl :i:irni:i — i; t :■ i:LIcil1 
ni» pbiimnniiy. EASY HOME ?£M THING !w rmca nr 

wuirjuu. Endfirsm] by priirtieal Fnot Mem. ThriUMndt flf 
jwjfTraLM tot needjwu, MUCH TRADK WAITING. AJ‘ 
nlK"jt. ] tee T'iili'iii Plan. Liiarviln C orrcnorultneo IriKti.t-.itc, 
Jti: , 1 SB A WnlnuiSl . Plrilndripir-ii. 


We Will Train You 
in a Few Months 



Dw flntf N t&ht 
5 CA«t/l in 
ewtjff®, Pvi»rt 
Cfc'vc/.inif, 
Boston, Phils. 

No Books— 

No Clashes — 

wonderful 

Future in this 
Un crowded 
Field 


Experts Earn Up To $115 a Week 

a* M«h*nie4l Dtntuta 


Ws maeli poutn ruit^ rubiif f iilUBA, 
Uiiiritok hrldfu miH, niplul tut 
iliejiturw, elc. iui dHittat*. Anti 
grudiiitlrj; you ure oudr r. ,r a liili- 
nf inh i>rmii v 1 1 11 r uv.li Ulujnttofp, 
A'e amlHL yull. 

Big Demand for Men 

TJiiniMtJHlH or ileutldtd evErruliEre 
iTiEia WiTTt t (1 1 iii i'li:i:.li-il OrlLll 'v. 

Wi) iruiii yini qUhStly Pi -m- 
niilijv sriKH>l inj 1 liLri ur-rryiyilcil 
fitltl. So Tfji:--ir- -Th> bAAlui DA. 
muthMiJci: EvyerlEiioE UEmasaij - . 
Wuik juuf Tviy thru ir I hki I. tVe 
hifi|t 1'iKu mni ii *il» lu meel j-uur en- 
ji-! ■ 1 1 1 ■ ■ wblLe tAkine :ii:_- [rmii.iiif. 



FREE 

BOOK 


e r rtL dc iirjin laj I iili.'riT^t'Inf fjee book lelli™ ill 
nbniLi t 1 < In ilirtvEnn pnnilii<i, , 11 ™ cIijIjiI.h - ir ..nr 
iubEfut oITecs, »rfi* TinLiyl 


i - si7rARTi[7 r snHCH)i. OPMTfrHArmeiAL ijmnt j b-imY , j, 

I J J.IH S. Micil 111 , I n AVH... I 5 l-|> 1 . 4 J*. > 

! WIiTinot tofrt or nltll^udcin, >i-r_d rue yuiir ill i|‘-ir*LN- i 1 IiimiTi t»il 1 
I Mih- Iiilij|=il Dcil^tltn--. nrwi snnii|ili li: iDJoaTOAtlOT! U« In mil 
j- CipJHH-1i|i:1Llri= Is:; dJcniil IfibOThtJfty u-'iirt, I 

I X.llIlL' . ..uiii.iuim^ .... . . . fc t - I I i i r r 1 1 . . ! - r - - - ■ 

I Ai |il/tb-:-i .li... .li. !!»---■■■ J 





POPULAR MECHANICS ADVERTISING SECTION 
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NOW FIX 


SIX BIG AUTO 

VIA AIT C ALL shipped 

DWA9 FREE 


dti u(3|jlrr>vji.I ; whi'lhtT you wmit to raunlify ns samgc 
owner, rut to nt'iKiir expert or morcly wish to know Low to 
Itrrp your nim rui HJO'".', cflkinnt. tnok lit these hnok> — they fire writ 
4*1 yum fur frcti Pna-Piiiwjiih. Thi» bruisd im-w ifl.il iiliiii.iiLlia-.lKcn 
nrepaTiui hv n |nip:f: group uf America 'a areatrat uuhMiLntivn umgiuw’rt,, 
Anybody who ran read w iJ! under..- la rut them. Tor thin en;i.i imtiinut- 
i ie )■- wio'iik'p^lip, iii :i v»itphl« !»• ■■■ i iniiii <ii valuable fiMrtH, IVN® «d- 
va ii ! :.|H- o£ tin;- great omjortunity now; 

h ii.I in tin' otHIUOli £"f l-'llEI-; ijiftihi u:i- 

tion. Vri'j don't pay usi n imuuy. you 
don't ■ Align! u yourtu ! r to j>ty mything 
urik>>. von ilc-iiir: h, kn-ji 1l>n tnxik- 
Jiidt t. LI ti yon wind I n n-e Lhcm ami 
ill! full sl|jt -"I '!■ H fL'II I I'l.Olllllfu. jllfiL i.E-ir 
llie preKi, will hr: sent In you, It rail 
them, liwk tlu'rii iiyi'r imd prin'c in your 

own - : L 1 1 .J:Lh:I I'.il'i [JilLt Olli: I:L|T iLKiM}, 

which you will Jiti'J In them, tuny nave 
y in i :■ ii i yp |u(| vo n jki.lT. i ir tinlp j'l'iil iir 


AVIATION 
tlQTOit S 

In ndUltlon 1 ■■ brine u 

I II: :il.1i:Lri ry i'Ii:;hi !I:l' iTa il!- 1 - 

mobl Ic c in-: I r cerl nr t lir-e 
L imks eoncfiJiL over I ml 
PMW on AviitLon Metrou. 
H in! lu, tliey are Just nil Elm 
jihv^. thrtij.- lirlnit |n i'..i| tlio 
newest unit liri- c ii.l'.niu- 
t inlL i -Ill'll lh:i hi ■* Thin .Hi. rip 
mnki-s there book* (iirrrlji- 

irWr 'til nJ i V n i i ii . 


NEW 1931 EDITION 

EVERY PAGE UP TO DATE 


Lmueiuc bsmliH vhith ahi'W tii ■> Mini will. ilr- cn-njnir Alton oE die lurpwt miComolritc 
MAnu Ifinoiwrn wr Jiavc been ukiin Lu hr mu every fiiiRr right up ti» drill — wiring d.|g- 
EJBjry*, 1 ‘utitiLruotinii dhtfril*- WJfk* lwrAklPnriA-pgrc all right tlj> tit the tiikiuLe. Ntiwhere 
et»<i thfii w-n know ai can ytnj pet a=- cumulate and. 141 to date iitfornuatlnn, llvrjr ft 
nirllion dollarti «f iwnwMs* l«it* eim-iili il u« h> give yu Ihd tinr-t ujs Lo date hooks on 
1 1 n ■ 7-1 il iu.Tr publubcd. Von will liiiil nearly _'U pngi;-- un front wlnx-l ikivin fliwiQ. 
Everybody ijitererteiJ in automobile- In nny way mil ndtuiuc those buok-i, especially 
ojl our 


Jiffy Index 


V it j dual huve to rn ! 
IIhi l,H.ink- lllfOQftll, 1 H- 1.1 

h nri'E:.l J Il'r .. 1 ftiteA ill 1I1I1-'. 

iiiu to imt your lliikTr oil 
tin' liiP'iruiiitsria wfinlrf In 
n jinr. 


NO MONEY OFFER 

- - i^iT 


ThLs niaiiibr 1 n.r 5 . this ‘ralmditir UiEnruiniina u iiKIil (Ji(i -iHuhA hi( tft'tuypri^, \‘ni| diaft urmt 
lit :, h login iM-nny . you dun't have to iiuv us urvlliLnu: irt lend rw 3 unriie amt .>■ t iLr-:-. mil 

wri veil Mink yiiu Uni $nanalftu net ivJ £ votunMn nju et-, 1 1 y tmurnj In. be Lose Fhaa nnvurn. 
HumI IlirrHi ehoTulf.'.'. kvv|f ilu'^i In duyji, llriil out riCiVLtilTij] ynu vmnn li'j kJiuw iiiit rhfcii jf yijti 
ii iiit 1-1 kern them rend S^.IHt theiL slid 14 , 1 A jut r.iurilL nr III tUe i;u-t; ■! Low [inte- oJ only 
Ir pslil VjKff<i In w Ptulifr inilsitlma, 

Lf-Lirn All 

Ahoui Aiiibs »- M 4 k i M A L W M Ul Ikl ~m M?-i 


AHii’-ricnn TrctinJc nl 
Sucseiy Mcm-faerllliR 
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Steady Wick-No Layoff— Paid Vacatiani / 

C*miflt« gilijcalicir* Suffidmt f 

MLN— BOYS lfl to Li / AiUlMK 
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Don't Bo Afraid 
"fir Concrete lob! 

WIcei t’ii! lri<tr.!Fll>>^i liJMiui lu lilt: ntr. rcvidcU edition or 
FupnLc 7- 1 1 : i- : i : 1 1 _ i r: . (.‘nc-rnKu llnisdbjob. you rj.ii »"•.>» 
iT.y Elf U|H Mly wlr.l H l|lJ*il|J nrrljcl**: 

Gudin Snli Fmifjuh hI Bum — 
Flihfr Bims ic.r Vimf- PeffUsIs 
riiri L : jJ [Lib — tkoincnul Tub — 
EiHlirr Drnknr FhaIhb Calf 

fcii-.— ,’iuij hl itpt ) Sijeilki— 

bat Ludjlf IsJ Ih^lu.- Eni ini# 
iN Ctidn Vrifa -Sdtulk File 

[iif — Nj.rjh LltL tijlb— Cnln 

■nd Cullm Will Ct^n; Eltps 

j-lHT- Eiir -nril 

FcKc FljIi III i Bulky -CuIeiii- 
□tfi«ifv Cap— Hrfm SirHT- Cal- 

ft1 [— Bcth. 1 e 3 in CimhudiEi— 
Tit, . H. v.i-.m. WjHi Fpirillfn 
SiHHflS CaijM FrlAhunJi Stf 
acTiel— tbeke — 
juJe — I n Hin 

Trai-fis ^lilk Fl#«u« -SirtlthMit 
Sk-Hmi SltlU— Hlfetliil Pul- 

Built MilI t..C PkI— tiiinE Cilji 

Build WHh E*w lor Permanence and tieauly 

'L'bls lx a bool; or prnctlcul plans inr i..,li.q efuatnea .lIhi-jC 
r in- Liirite, (arm or hIni-ji fut iijiniiHijn, .sj well im 0.111- 
isiOiEir- li| .-Lili i* i:m ii> iii-.i hi :ii: ill the article: uicn- 
Huncr! above tbp uuKiiiq of l: ■ ■ I cnncrcca Bilxlune.. (nr 
various el.i:,;r_: nl oniisrrijoiluri la £|v*b; :m i ii:i.ili::,l 
LnUarK3.ni! luiin^miulB [imji [in; rjr-iir, ttIMi All. i!raw--"T 
fin-rn p.mi :im|ri m.i ki ; -,|.: JTD Dovcral os weTl an many other 
vtJuibGp 1:0111 :er.i ton tin rnstou*. tn maatlno brim 
Slmplp write unri uak us to senil you Uiln linnl. When 
pontmbn hauls ftilL !V ;i::rl.:M|< pip liLm $l.l!l> .iliu the 
r- '-Q'ldO. If Olllulilv I H, mult ■•vKi. i-i 1 : r 1 1 1 ■ r I j 1 1; I'lm J :a- 
clltaJv If fi'iil" csCns |hr nurir*. 

POPULAR MECHANICS PRESS 

UinmM mi,gntBrbbtntt CHICAPP 


r — W ilma 


F*e- 

# 




\ 

paRjUR raaiAH^e • 

% 

CONCRETE 

.. HAhiWui-j:-. ■ 

F 


; 

|W 

■■ 

V 

SJ 

--. r l 


l , YLTyi!lm 
JIHI Sk-I Illf V 

Lomu bvs 


ifflP R i - ,*~i ■ 

pu*imPPt C«r> j 

Gullnp Jl-i'iju. M±fc^>jllr 

Cm UauIi'I.' Ri |isi|iul:ir 
yniir fr-.-r 


FfTEE IT -friAi. 
tflST FA r AT CIV T 5 


J 03 f'jPSOIH St., KjlfclUKtOO, Midi 


Lc^irn /aviation 

VOX IIOIIMAW 

. . SCHOOL . . 



T here ney er v.;l.s u beller lime to titke up llua 

Lill-nlj^jrliirur. wdi-piiyine profession, il ia a 


I'tff, Round, jrrowintc h omn i?as — ti n e thal tH pmw 
ijik" Pfi pad I y. Its future is Lri^h t. 
and immefliale. I'Vif ihoae ■wild 
|H 4 , |i;mi l I li<‘j nri'I v<'A iiciw ii% fution 
j'lu^urnJr, nvilh liipli (yilarjea; ii:i 1 1 i 
rjipld riilvJMli ernrrilfl- 

' riti- Von Mi.ll m> mu f'M-hfrfli i.s 
oeu" nf the pioneers of !fn; iiKlns- 
iry nnd one of tmlny’j; leaders- 
It ka.r: ■ 3 HiM'in*r4 , i(l mi.‘.li:.iini,-i, 

r.^innu-: ]>if.n T H nuH nH'ixrit-lmilili-r-.. [t 


t n 1 1 ili i r . rrery |j1u<e or A v ini Fin. JYiMirr 
truinFjifinl 'L on 1 1 iiFen nrin a'flir tri' IiimJ Iil 
1'riu-ii In i *i4vr vitriis. Thiil iruLu- 
iriq e.ief+ds povummeul nsinifviiipnla. 
1 1 i-: rfv m i nit ill i y | hs "I {il.aiiM mid 

u'l 111 inudwiL mid 4KinLjalij Id itrn'rid 

eiijip.iit' , ii I. 


A j i r m-d i ival mr rftnii 
'If ■Mty jH.ymrnij 
is rmrcilirA Jr /ur 
1 1 1*‘ U Ml' r f - — ■ i .- H - il. 

I.- lw il r r- 1 ! r . 1 N J .fi it 
J ujuurhu.i f *: 1 lr.'.l|.'_, 
etH.1 Ijdntitrrt-fii* 
F^uuif .Prjjorl’i 

t'. .S. iVparJmiiiir 

n/ r il m |, jii ■ 

prvmi ,‘iefttHiJ fut- 
! rnni^jrl, JLllfl- 
kfj CuiKrurrrirrf 
Bflti f’rri ijrr — ■ 

r .■ i' "'ll :in' il|i..J ) Jj> 

pus Ctrurza. 


Mi rilr f« P 
Our FK EE 
Illuslrsiteci 

CuLtilug 

[l pivi'.i-rjMriLitrrl 
: *i * 'i i • I iijiL:i belli t 
iii^ (ipjN trliuiSt «m- 
i M A> I LL 1 1 ■■ 1 L . nil .Hit 

[In: r-ulliKjl. lltuilL 
[lit I'utiejiw. ubuijt 
[Fir: Liivt hikJ, jieiiI 

it lult+ you liaw to 
niuLii j. uu- ucart mi 
1 in-, htviic busLueu. 
Ko ohlUp.tl-:ri lie 
vuivijit, cruetbe 

r-MUiniii li-r* I - r i w fine 

CvMVnllimpei 



A on HtifViiiami Aiftraft School 

KiT [.n:iiil!n-rE - IjiiiEh I'Uikih tii-IJ. Si. Mir l 


| Aon lluITmuiiii Aircruft Solioul 
3J7 Lambtfr-St, Louis Tlrtru Fttlil . 

I Sc. Luuie, AFijfniri. fttAtl. 113DA\ > 

I 3 I 

j frame hump. - — j...— .— i j 

| - — — a.... i .i ..n-i. | 

I fiiy -Sraif- ... I 

j .... | OeH iliUtBli/ +4 [ 

I ( } f tyiNC COURSE { J MECHANICS COOISE 
|^( | ft tl l.llNC OilUltSE { ) HOME STVPK j 






70 


POPULAR MECHANICS ADVERTISING SECTION 



Which job 
doYOU Want 




Civil Hti*inEct 



BuVineH Staler 

way 


Men ikin't juir 
>■■11 ]nUi 
Juba rii b:n brv 
ticiiiH - thi-jf lir-.T-iri: Tor rliu 

lilC rhniwr bull™ 1 1 f H-ITIl'A M iVC lip 
jour mini! todnjr wh«[ j-ihi v.:uiE in- ImJ, clwn taKc 
1 in." ilsfic. Meji 1 1 tntf. Vn'j don't have to Ho N> MilM-fl*- Vi KM 
uln'iil c j f.ii i ■ r nn'ii hn.vi' Ruhr e 1 1 1 : r i- E-ti r ynu urn! have pul t hr t hi mm 
(.Tniji lEunul there- and Llmu.icli imn Of |irnrili-«l Eiiprfbrcir* In.™ 
en;r lv iipij 1 -n.Eivucl bra kfl which. give foil i nhorl ftit L-u a iu» , ti*r and 
si IliiDfVr Im’i. 

We have picked 10 Uf Hi® Dfv* W-l'taP pt'ei renal rain and have jmli- 
llsinvi (W jimr tH-iir-ni Ert-ir e Ihtlonn af t-Sr moot vrviwllrw, Hid »'"Wt 
valunblu I-...KH wu ]iu.vn ewer prliirriL tin. the (Hiblects eaverotJ 

JIFFY INDEX 

fiijv new ILtTy Index uinhiu * 711-11 Imuk m qirl-th rwf*r+ne* vi DTh-- 
no lime lilw bv wailed la hearth or awulj- — pat yuur II - 1 1 n h r mb the 

you V.--MII InrEanlly. 

SHIPPED FREE 

Ward* a] urw riniuii ik m-i ibe ihe rmi value Uiew bot'kn may ih- mi 
jiiii «i weahLp 3-Vee for Ktjjniliml inv. i>i,-k 1 lm «■( job want, the 
iitLct is [il niiTily hhawn, bill Send P<o iwip-ohs 1 ? lust yuur W-fiie amt 
Dililrcfii, anil ill* tmntj. win be wot promptly. 

Tshe ten Tull hI:l>h ici read, revs and enamJne Ihcm. You'll rwliti' 
at oneo what a tremendijov turn' lnr a Ih-ilit Iniijm rhey enn be. 
Alter an Jay* you nr-ml ualp liS.UU ; then Ih 00 jjter mmU h uBtU 1 he 
iMlnrr.' 11 ciiiil Tint* Are Nn Iriktftst Charges •> Any Kind; 
the- prlee Known is Uu? lutol cuth 

Special I’ Hoi l.isC til Ra yi-K:iLsiti|' Uoolci 
AiitiViddlille KnplnerrimE'. C vnhimeo, uv-er If.MKf pj*i.o, Inum! 

Hi".'.- |.KJ1 ulirlu-ii Ul.ll 

PrarcIcaL Uuidneni Admlninlrtillun. I Z VdluPftM. 5.WK> past* 
vnliimc containing sell qulx rcniUne rraurw or m:- 
irtHMiui InrludH in^i.l Ttun In a nnuplne biitincM cnlile. . u,u 
EU-i rrlriiJ KhELneerkny. -S vduniee. -I pwt'H, S.2W) Pli-+- 

inElun- — - **■*“ 

Klodcm siinp hartltd. 7 v(fuiiii>, -i.iliW i^i^s-m, 2,4iJ-n pletuiei ZB.-th 
a 1 . n-rli-dr. r . ri v.' and ItHnllri.' iwllli n.'nillnt: TOIjrtWl. 13 Vid- 

ijinns.rt^uXtLiiitoi.llliiHirfitfiE *a.sn 

Sanitation. ilentlMiu aful Vdlrtllillb*. d vulameu. Miifl tmgea, 

l (Kin ulrtufea ll-Sfl 

Drandnif. 6 v-uliimi.ii. i.ttC |HK!e«L l .HId Dumim, ULue prints. 

1B.EQ 

lsmpiuyirii'hi MinnsMtninnii jhhI Pi rely EnfllneerlnE. 7rtiluniea. 

L.^hO paEitfl. -Ildl llliuttnillim^ rhiirlM ami rlhwrpltti. . . 13. HQ 

Atrhlb'eiun-, ParpiTiiry and ItullillnE, r. viilumni, IneluotTi. 
tm-iiHue LnjT'k " Rpmsiri nr. ltnuilc-at" Jn-r, Pnee.lal cirlec— 

reslneed iroin SiM.Hh . 13. BB 

f:|vit IliiHiniH-rLiifl 1 . 1 iTi 1 ini niywj, 7 mflitmiM, 2.Hfifl pmes, ].,eou 

Uhu t rail u da 27.3* 

MEMBERSHIP FREE 


Aoyonc wbn taKen ahvanriure niwol thlKopqmrlurlty to ''TIhIhp liln 
Pay" h il Ih. i|iv«n u1iMsti|ie|ji- ffw. a eertlneate of ennnbenhlp In 
Hie Aninrlren 'J'lThivIral wnrlety. n-hitti epilli™ him 1.1 InP enEjsiilrij- 
lliih prlylLepeii wlfh oureiperi-i ill LI:- .-!m ^i-n IlnliL. Till 1 * Ih umvo "xr 
41 if liutn yuur sanil In ul |irom«»doud will* la nnlvlos npcetal praPlemi 

.■■■■■ -■■■■■■■■■■■■■■■■I ■!■!■■■■■ ■■■■■»■■■■■« liaiLBIAI ■■■■««-■■■*■■■ 

ABirnrleem. feyiinltll Snrietv. Dnpt. X-lli, 

n-i r - \ {■ 1 An., at 5 3 1 li St., r.hiLj^a. U. S. A. » 

mw naa mom of-- 

fOrTir'ii Oijrt' ox«iniria(iriii" t WlH eiillLlnirVln'. boolo 'tiiriroilEhlT 
and. IT Millpfibil. nllt neiul 52.110 rrltbln 111 ilayn and IS Ofl mefi 
imenili (32 fill on ioloptirioy 1 in . 1 1 1 I inavi pslo rin- Hperul price 

or 5 1 r I deeltle mil tr er+p the li'iots- 1 will reuana 

l her ■ 1 KtyUsire^iH..|iwji! elidCEI0tl*^OAInl hUI nWi.yniA in -1 limit 

Same 

.",..IiL:it:i . . r .......................... 

Lvlll |'|.:j-iv| by. .............. 

Adrltrit' 



LEARN TO 


Ann 


u CHAMPIONS Play It I 

IXI-tfOVK VtltlB COLT-UAECE AT EIOMU. 

E.h rm l-n lixivii HLmi|jliL ii'Wfi ClicCuir- 
WPfcJ— s|& hit J PUT in™ 1 ' tsrrtHrLly—lil 
Appp->j.oh. d rrf putt with dMdly t'jfjrflfl?! 

IL'h Rmui 1 1 s.; ! ji' uimpio uliC'H. 'Jv J filikiir du" 

iiHtmtimp *ndl 1 !Eaiin 4 krni 

lT itltt^v va plalwcdin th<-U«kof 

plhllW-K hnVHVHTT HCxcA-fl jfe |||h j'Ull 

■ v rr.mou-i m« nnd WDm5nflh*TTi- 

liiirxl. M»:iiii”j -! isu - h p;ii:LranL-i»l 


-ksd 


f L furcMimpk-tt booktiKlij. 

HAIriOMpik TUHQC-L 

t A Chtoi 


252 ft HIIhiuIlm. ih*. 


C..>#vtffrif fe"n fraJuri Evwr HfTrmi 

EXCYIXOPAEDIA URITANIKICA 

P' piii jfiJr FREE ftnnkf+i: 

THE ENCYCLOPAEDIA BRITANNICA, Inc. 

34i! ftliridaon Avc., TS'rw VurL (Jtjy 


Uneauv e-iirtorttaLlrlM. Bnw in .iilvertP-ir.:, 
Lean ejutlV ami quictLr la Hpara time. 

I 1 1 vi b aJ o lI B. Sn brLL Itvir* CHU i iTJl IUl -! 
iQibml C.nr Lilli**. — Kmj IkWIMu. .-*nl lw¥ if mi 
I — IIM +t K%hrHmi 

Pi(e<Di*i} SthMl Of Aft vet tie! nj 

De m l- 1131. IFDl Mlth. In, CNIm* 





DUCHSYEIN'S FIBRE. LlfrlEf 

l» *-t 4(.I** hi irr* 

pithitj. btnrw* 
l-r ill dR-rdrvilfcHi. 

P. QLKHBTETH CSS. 
"iO 3 rd An.. Da. 
^r-NrvL^p-aLPX, hihn. 



Surprise for 
Ruptured** 

50,000 Given Away 

W E have an smaains, free surprise for every 
ruptured person. We want to send you abso- 
lutely free a sample pad Ot Airtex, an amamn^ly now 
ktnrf of malitrial tllat helps heal rupture. We want to 
send you the mivst mlcrustirijr free book you have 
ever read. No dopE, no drugs, no barbarous springs 
ur ernei les straps We want to show you the inter- 
esting possibility o Factually discarding your old cn;- 
h am ess* in ten days, or pay nothing. We want to tell 
you free about amazing Magic Dai that weighs less 
than a quarter. Instantly On Of off. Write at onoe 
while this free offer las-ta ar.d learn about the re- 
markable sys-tem. New Science Institute 21^0 
Clay Street, Steubenville, Ohio, 


FREE Facts About 
Gland Failure 


Do y-nu knmv wlijr laiuiy utati fins 
i;’ii ab ID, while ar.j y-riunc nt 

l?Of EKri ^dil knu-iv wJiy the pruetale 
ptand iJda'i av aiiU a'Uy It riin^rt 
bladder nw*lii>^. Hiilatjcn., Tiaina La 
rim Ixirk, fwt and. LesaT Wrilr to- 
dny Tnr acif-ntiii'H naiv h<H>V FREE. 
LrMriL junt- whit th^sn Kymptnnia 
iiii nk. T.iiarn nl a nnw kLruJ -ut truftt- 
nn-ut. Liihcil Iioti-- ICK^iKKI mrn na-fc 
30 bnvu ruanill fllliick roli^f vitluiut 
1 1 . i ■ i L i x-ji i r- [j?ar]i facia or 

value to yau. Writ* now for Mi |i'it****li ita, plHh- 
trn.li.H| book. "Tl»? r]-r--tJ.|VViT rcJ IEjiL* HcbUtIi- 
AiiiLrr-si \Y. J. Kirk, ?]37 aiorrin Averuie-. Httutarci’ 
viUi. 1 , c.Hiiu. 
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Get Into One Of These 

BIG PAY FIELDS 


Aft ft i irrf i L'lLiJ u'orJt on rrsn' 



Amazingly Easy 
Way to Get Into 

ELECTRICITY 

Don't spend your life waiting far raises in a 
dull, hnjMilefls jnh I Let me show yon how to make 
up to ?ii(h. #70 and even #200 a wMk f in ELociri- 
eity — WOT JUY CORRESPONDENCE, but by 
an amazing Way to teach that makes you u prac- 
tical Electrician in IH) (loyal 

LEARN WITHOUT ROOKS 

IN 90 HAYS 

S'c? BcvkiC No LeeK'lr?! Toe Is^ifi tur duirisj utrLual elec- 
iri-ral work riirhf litre in the Coyne Shops. YqijJiJi iniin^l 
on huge- motoro, pen era turn. u-.vi fr i| iH-Lirh . iransniMns? 

* iUitKiriH, [Miwcrr iil&niR. >uto and mTEiUnc cng.iii-A, ft tie. Vcu 
don't need advanced educatLurii-orprrYmtjjf 
Yun ytmiily Cornil electrical woekLn M dayu] 


Earn While You Learn 

E>an't worry ilIiou t n job! You fret j- Ju-ju ILFe-tjmeErEipkfymnnt 
Service. And dCHl't f£“t hrCk Cd in«n-ey itop >Ou. If yon 
T*wd psTt-dtnewisrlctshrip pay llvinr^EMmaM. ID IhI p you 
tret it. Coyne in Si years old. Coyne Trnininn 1 b tested. 

You cun fi il{ 1 out rvrrj’ihi ji>’ FI3.EIE, .Timt nrmi] roispmn h-r-lnw 

*nd I'll H nd y?u my Wit; EKBId K LEUTR I C A 5 , W CK> K . I„HI. 
JI3K all liSm-j L jiihfi — HiliLr-.rh.+ t^ , 'TJli.S Un-cs (in I oh li^o i e yn II. 
JiistDcnd tbnoanpoji below I 


i.e 

i jpoi 
W ins 

V «U 


Leam RADIO 

TELEVISION 

TALKING PICTURES 

Kerry brenoh of RadirvTa cnl’infr for tramed men ! EdCO Serv. 
ice Men reeded at - otic*-. Big 1 rail for Wi-rc^eae CVeruM-Tfi, ln'jrti 
ffct -Shu FLii-it an th ft Air, Many jnlkfapon In JtTOali'anr.nK'iht.v- 
i ion.:.. Tal kinjr Pi etu re iitkL S uvrad Exports in arcat demand. 
AftdnswTtlevijUjn is on tl>cw*y! &k#i Uicnll bo ftdft- 
rii.itiii for ttmu.Kii.ibdH i*f Trained Mon in tit in tine branch alone-. 

■buy 1-0 825 und 3.3d ;i wrtk- pet intei KmJiQ-, 

where ifscbusiinLinol Joh* are ripen, paying $Mj :t week and 

uS ‘ Not By Correspondence 

By Actual Worfe-in $ Weeks 

Come to Coyne nnd les-ra Itaiflu Jji 3 v,ee(-i! NUT H Y BUUKS 
OR C (> k Stfet; I -' (1 hi BENCE, hut by actual Radrawork cn 
actual itndiu e-guijinient ■ — on acutea of Radio receive™, 
liuici- IJmivJi-'ftHC iriR -a^uipmeniL, thft vary tatr-m t’^l^vmlon. 
trun.-imittcra. Cade- riu.stiee-iipT'irntui. T-?,l r: ini-: Picture ami 
Sound eaiiiinftisaL etc. No •xperlcitat needed. Yon l«tn 
ail branohftaof Radio ink wee kb. 

FREE EMPLOYMENT SERVICE 

After you graduate. [’|] help you get the Radio Job you want 
— and Jf y-Od need. tju-rf-ilinO work while al crliouL 1'3E help 
you u*% that. too, Coyni) bow lnwn training m*TI elnce 1^0. 
l.er Coyne train yon for a Bit; ]’ay R±dtn jnb! titnil co:i- 
pon beJaw for a copy of my J i LU PlI l-JU It APtU SOU K, tell- 
i:w all alKiat Kadi a. Telfv iniun, TulnSnif FLetu rw». Win’Ib.'Wh 
«u, Tht« eostii. you- ituUtlnft. JurtiMididonpen ftdiw. 


MAIL THIS COUPON FOR BIG MAIL THIS COUPON FOR BIG 
FREE ELECTRICAL SOOK- FREE RADIO AND TELEVISION BOOK 


I h.c. Liwifr, warsi«in r ' 

I tOYNE ELECTRICAL SCHOOL Pvpb II-T* 

| 504 S. Poutlru Streit, Clik'lBD, Ulinulw 

i Gmtleetrfiril Bflid nw your ble L'nee KleCtflcSl j 

I with 101 |.||Liit™tiocB, Tbtfl tioee noLoblljrnto mo. 

I iY(rnii; | 

I ddirfn . . . ... . ......... . ......... ■■■■■.■ I 


t&ufte ....... 

Adtirv** 




H. C_ LEtrtX. ntfHDEKt 

RADIO PI VfSION. COTWF UtRUl SCHOOL 
EH f. PhHN ft. r atlblt-JH. CUcweh, III, 

CetiUemfin : s«nd me yrraTEij- Free Kadiu- Su«i ami nM details 
e.f yeur StHicLai intnoduetory OlT-er. I'h-ia 4dcn fldtebluiateniA 
Ln ary -nay. 


| Citjf - Sate I -Vl 1 rt ( n , 




It 


General Via* of tlM ''Kotolac'Or . 11 ill* MirvcCnua Merry-Go-Foim rt Devise on Wfslrh Fifty Caw* Are Milked hy Electricity: the Platform Revolves Slowly, the C«w 
Stepping On and Off One at a Time; tfic Cuws Arc Given WiTtn and Crfd Sliewri, Dried with, Electric Driers end wiped with Individual T&weU- 



Popular Mechanics Magazine 

JL fiE*l&TEfta<SH U. k PATENT aFTIGE / 

WRITTEN 50 YOU CAN, UNDERSTAND IT 


Vol. 55 


JANUARY, 1931 


No. 1 



By PAUL D. PADDOCK 


¥ -\] FTY cows ate ball LtrE, dried 
*■ and milked in twelve and 
one-half minutes in an air-COti- 
ditioned palace- on the Walkcr - 
G Q iiilon farms at Plain s Inin ?.~N. 
1.. where di drying in iet lujtt?~a re 
being re to] ut ionized with the 
production of a super-milk, an 
improved system oi farming and 
a milking device that puts a 
OUCC prosaic task into the realm 
of a niechamcat hoc art. 

The milker, privately tested 
for months, was introduced to 
the ptihEic in st recently. As- 
tounded visitors, comfortably 
seated in a glass -lined rotunda 
above the cows, saw a merry- 
go-round contrivance that 
promises to put the dairy barn 
Of like future into the heart of 
the city. Cows, kept in heaUFi- 
iui, sanitary surround in gg with 
the aid of artificial su nil edit and 
man-made climate, ant] eating 
foods extra -rich in I lie neces- 
sary ingredients, will he milked 
three times a day, and the prod- 
uct, germ free and fat' more 
nutritious t,han ordinary milk, 
will be quickly distributed with- 
out once touching h u m a n 


■Round 


hands. The Milk, Extracted by Mi liter n. Gan Er.tc- Clais Cy-lEadc-s above 1 

The milking mertv-go- round, ifw C ^ B *** u 


developed by Henry W. Jeffers after years 
of experiment and research, takes the hard 
workout of mil king, saves linie and makes 
if p nssihle for a few men to handle hun- 
dreds of COws a day. More titan 1,500 are,, 


milked three times a day on the Walker 
Gordon farms. Incidentally, the machine 
is so adjusted dial it stimulates the pro- 
duction of more and better milk . IT ere is 
how it works. 


P Q P U LA It 31 E C H A X I C S 
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Cows walk From 
their barns some 
distance away, en- 
ter a tiled passage 
single-file anti etejj, 
one by one, upon a 
S-to W ly rev 0 Ivin g 
platform, a ' r Roto^ 

1 acto r” as, it is 
called. During (be 
first few feet of [be 
ride, the COw re- 
ceives a warm and 
a cold shower and 
as she passes air 
driers, an attendant 
dries the udder and Hides with a clean 
■white towel, Each cow has her own 
towel. 

Another attendant then draws a sample 
of milk for infection lest by band, arid a 
De Laval magnetic milker is attached. 
With every pulsation of the machine, the 
ill ilk goes Streaming up into a glass jar 
attached to uprights over tlie cow. By 
the time the Rotolactpr has made one 
complete revolution, the cow has been 
thoroughly milked, mid, as her stanchion 
is released, she steps off the platform and 
walks back to her barn. The cows are 
easily taught this routine and appear to 
enjoy the system. They do not leave 
their barns except to go to and from the 
milking platform. 


is drawn through sani- 
tary pipes into the bot- 
tling rooms where it is 
made ready for distribu- 
t.fm, A Special aluminum 
cap for tlie bottles has 
been devised to promote 
further cleanliness Tn 

case tlie sample of milk 
taken for a test, reveals 
any infection or disease, 
the cow will be tagged 
and her milk kept sepa- 
rate, J'lie cow would 
ini mediately be given a 
thorough medical exam- 
ination and, if condition , 
warranted, would he sent 
to a special hospital 
farm. 

The rotating platform 
is so nicely bal- 
anced that a small 
electric motor fur 
nishes s u fft c i e tl t 
power to turn it, 
and the magnetic 
tn ilk era are adjust- 
ed to give from 
forty-five to forty- 
eight pulsations per 
minute, a rate eon- 


The milk is released from the jar. aut<i- 
mattcally weighed and recorded and then 


Giving the Ccws Then Shears, Bacteria CaunltT. 
and SanifCi: of PatvjnlTitMl A! falls in Hat 


* 
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tlnt-rve lo ihe best milking. ' lie 
regularity of in il king time, the 
even spend nf the machine, the 
cnmiortahle and 1 1 11 i el surround- 
ing*, and oilier factors, all en- 
courage ;l run si mo m milk yield, 
liven the tiled wall* are of a cot- 
nr that will add In |hf harmful y 
of the entire instaSlation, thus 
cnntriTititusg n psychological aid 
1.0 at tend it le L -:l rul pd ss i h ! y 1 n I h c 
cows a-. well, tor it taas been 
proved tha< the cow actually 
manufactures most ot her milk 
during lii:- opera r ion nl r- ill- i r . -j , 
and every factor that promotes 
her mill I'nrL arid ca ■ docs ils Ml 
to stimulate a more abundant 
, flow of m i 3k. 

ThE -• marvelous milking unit is 
only one of the interesting devel- 
opments 0!) the farm where the 
leading authorities of the coun- 
try have keen working for years 
under the: d Erection of LEie Borden 
research foundation toward the produc- 
tion of a better milk. Regarding it ns 
somewhat of a factory propositi on, for 
she row i-, essentially a miraculous living 
factory, the investigators started the "pro- 
fEllCt’OU line” with ] 1 ie soil. 

They argued Chat a relic r soik improved 
with better fertilizers, would in turn pro- 
ducc crops having greater (|uatt titles of 


Povt. abji'c ""nc Mil!:;!!.; Platform Where Vintrc :s Gather Ta 
Uisiilsvinidy iJaesviui in Tilfiii Bel&vs Lcwiinu Il(n«n wi tne 
Ows aisit Miih.lnea 


healthful substances. The crops, in turn, 
would be specially treated, By an inn- 
proved method ot dehydration, for in- 
stance, the farms are furnishing the cows 
with alfalfa that contains several times 
the amount of vitamin A usually present 
in ordinary alfalfa hay. Ollier crops are 
dried and treated to increase their vita- 
mi!] content. 




SUN'S TRAVEL IN DUST 
CLOUDS CAUSE OF 
$ L ICE AGES 


*ri bolar-echp&e studies may re- 
P veal the cause of the earth's gl,v 
; ■ eta] periods T 3i is Is the opinion 
r o f Pr, ILa rlan T- S tetson, dirreenr 

[iT jerhi!:^ b k e f v a 1 0 r y , Ohio 

Wesleyan University, who lias ad- 
\ vanjtefl^TlieQiry tffat cHast clouds 
/■ in space arc responsible for the 
\ ice ages, He believes that the sun 
■ J at times may travel th mug'll such 
clouds of cosmic dost, shadowing 
Hie sun's rays sufficiently to re- 
s' duec the earth's temperature to 
^ glacial levels. By measuring the 
Jt varying bright ness of the sun's 
j corona in eclipse after eclipse, 
he believes the cause of varia- 
j lions in light and heat reaching 
yT't tiie earth can he determined, 


MAP ON STEERING POST 
LATEST CITY GUIDE 


T*q ■Ciif‘L‘« Snflk^tlfcf Hofnt lJi*ri by AnclLnt Viklnr-s : 
siie P Jaruif UnUs., RescmbUnit Radio Luud Sptakcra 


HORN LIKE A LOUD SPEAKER 
SUMMONED VIKING TO WAR 


AIR TRANSPORT GROWS SAFER 
FLYING RECORDS SHOW 


In line with the constantly increase ic ^ \ 

safety of military flying, there has been 3 1 ■ “'■■ ■■ \ 

corresponding improvement in the Widely ^ 

□f scheduled air transportation, govern-D * JR* - 
merit records show, Comparing the first' J 
six months of 1930 with a like period for 

1929, the reports state that last vear, tran?-Sx^ wjB< iV Stmt Guide Ait^hed eg jhR -Auts- 

i n r, i H - T ' , !it:i':iLlc Sieer.ne Post. 2 nd Vi ew o: the Kclu 

port planes new Js4, lad mites to each ac- 
cident, whereas in 1929, they flew hut ones, cither blanks or special guides made 
*50,343 miles to each accident. by the la r owner, _ / 
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At ail Fnterescing model-building school 
in Potsdam, Germany, young men are be- 
ing taught how to construct largC'Seale 
models or real ocean liners niK] other craft. 

The replicas arc powered by sail Of motor? 
and are large enough Lo carry one or more 
passengers. A mo riel of flic Llovd steam- 
er “Columbus,” electrically powered and 
lighted, had mi 111 dent room for four pas- 
se agers. An elect lie stove am! radio were 
additional features, Models of the "Ham 
burg," mid the “Hinflcnhurg,"' and various 
other boats have been made. The school 
3 Ents to give irs Students practical and 
theoretical knowledge that will etiahle'^W. 
them to continue this line of work to l.ie--v“ 
come marine architects or engineers. 


a wav. so she observers concluded that the 
lightning had produced a mirage, making 
the peaks plainly visible in this way. The 
phenomenon was repeated on another 
evening under almost identical conditions. 


PISTON SLAP QUICKLY STOPPED 
BY AIR EXPANDER 


ft? 1 

vi:iu ins- 


I '.li m mill ing slap without removing it 
Ions from the block is accomplished wi|.li 
rt pneumatic piston expander. It consists 
of a hammer operating on un air pressure 

0 1 s c rent v fi v c 


MIRAGE IS SEEN AT NIGHT 
EY LIGIITNTNG FLASH 


Members of an exploring party on the 
edge of the Sahara desert were astonished . 
recently during n thunderstorm at night, 


to see ft range of snow-elftd mountains 
outlined against the sfcv as the I i gh tain gor 1 



Hashed. The nearest range in that direc- 
tiosy. was the Atlas mountains, 500 n miles 


pounds or more, 
,a nd w nrks by 
pec ning the skirt 
of line piston to 
fit the cylinder 
wall at the point 
where dap devel- 
op?, A long han- 
dle with thumb 
control and a 
magnetic trouble 
tamp enable i he 
performed Ell comfort. The 






CCtiatCsf 


Cask to he 

expander thus -..^ves fon&idegable time, 

(Ht 
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ENG I NEC RETAKE LE 
FROM SHIP WORM IN 
BORING TUNNEL 


/7o7 


T'ealinu Tvc^nly-lntli T*1«CW« Tlial- Hit Tuht But FiIiy.Fmu 
JnvlKH U*g I It Reduces |J istoricii ar.d Tabes Sharp PHotos 


CLEARER VIEW OF STARS GIVEN 
BY SHORT TELESCOPE 


Ship worms, which cause uni eh 
damage to piers and ship timbers, 
taught the makers of London's 
first underground railways how 
to bore and line their tunnels to 
resist water, The worm makes a 
boring about halt an inch In diam- 
eter, lining it with a 1 ini cl ike sub- 
stance to keep out tlie water in 
the “damp wood in which it lives. 
When engineers made the first at- 
tempts at underground passages, 
they had difficulty in keeping the 
water out of the London clay. By 
studying the technique o£ the ship 
worm, they learned chat they 
could keep the Imre dry by lining 
it as they progressed. In boring 
its passage, the worm bites away 
the wood which passes in small particles 
through iLs body and the same idea is in 
use today in the engineer’s shield, a metal 
casing the size of the tunnel which moves 
forward at the same rime as the electric 


Designed especially for star photogra- 
phy, a (wenty-inch telescope for Use at 
Miami, Fla., Iins mirrors so arranged that 
they reduce distortion atld pictures of 
unusual sharpness con he taken. The 
photographs can be studied over their en- 
tire area with a microscope, m clear are 1 

the del ails. The usual refracting tele- t J n dividual control of 1 he steam supply 

scope with an aperture as large a> the to e . ac h radiator in 


drills which move the earth anav. 

AUTOMATIC CONTROL OF HEAT 
FOR EVERY RADIATOR 


one ill the new unit would require a t(ihc 
more than thirty feet long but the special 
telescope’s tube* is hut fifty-four inches in 
length. 


/Ho 


MIRROR FOR AUTO-PIT LIGHT 
ATD3 IN CAR REPAIRS 


Automobile pits in an eastern service 
station arc brilliantly illuminated on the iti- 


X 


side by means of 
w all lamps a n d 
mirrors inclined 
at an angle to re- 
flect tli e rays to 
the best advan- 
tage, The sides of 
the pit are also 
painted white as 
an additional aid 
to the workers. 


a two-pipe system is 
made possible with a thermostatic device 
which brings inde 
temperature con- 
trol for each room. 

The device. known 
as a ^rutliatherm, 1 ’ 
does automati- 
cally what an ex- 
pert Operator 
would accomplish 
if he continually 1 " 
watched a thermometer and opened and 
closed a hand -control valve to regulate 
room temperature. The automatic con- 
trol effects fuel saving because it main- 
tains a predetermined constant (empera- 
lurc, regardless of changes in steam pres- 
sure or outside temperature, as long as 
an adequate heating system is in opera- 
tion. The device h as easily i oh tailed as 
radiate 


I 
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/HAT is aimed to be the most effi- 
cient, and, unquestionably, will be 
the most amazing manufacturing plant 
in the world— is to be erected at Fitch- 
burg:, Mass., by the_ Siciionds Saw and _ 
Steel eg m pany, 

T"Irf7 uiilhon-dolfar lac to ty wilt have 
no windows or skylights, yet it "'ll I In; 
lip Ft led throughout with an efficiency Four 
times greater than that of any other struc- 
ture of its bind. There will be no dart; 
corners and every Inst inch of lire building 
will be lighted to the same adequate de- 
cree. 

Not a single breeze will find its way 
into the plant, yet the inside air will be 
purer than [be outside. Furnaces will 
roar rat tremendous temperatures, but tile 
workers will feel no tin comforl able heat. 
Oils, some of them mighty smelly, will 
boll a? glowing metal is plunged into 
them, yet not a single odor will pollute 
the atmosphere. Grinding wheels whirl- 
ing against hard steel wit! produce clouds 
of dust, but very few specks of it will float. 


through (be air, The plaui will be warm 
in the winter and cool in the summer. 

The new plant will be a one-slory 
Structure, with ground dimensions of 570 
by 3fiO feet and height of twenty-five feet. 
Every process from metal treating to 
shipping will bo carried out on one floor, 
Electric power will be used. The build- 
ing will be completed about March 1 and 
the plant wilt be running by June 1, this 
year, 

"How did you happen to plan a window- 
hw-4 plant, 1 * Popular Mechanic?. Magazine 
asked G. K. SEmontls, general manager of 
the corporation. 

"We tEitlnT.'" Mr. fumouds explained. 
"It was forced upon us. We simply 
started our, two years n po, to plan a plant 
in which conditions would he as nearly 
perfect as possible. Of late years, you 
know, most oF Lhe efforts of manufactur- 
ers have been direel ed toward the per- 
fecting of their machinery and tools. 

“We have not slighted this important 
item H>ue jot. but have extended the search 
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& " POPULAR MECHANICS 



Anise's Cfi.nctniion al Will Duigrea That May Be Used an ''Rfsi Paijili ’ 1 to- 
Soothe the Eyes after Close Application [a Tasks 


for high efficiency to- the human element. 
We figure that perfect workmen arc even 
more important than perfect machines 
anti xvork routing', No one can have per- 
fect workers without perfect working ton- 
ditiotis, That's what xxe are striving for, 

f 'Si(1c windows xx r (?re ruled out very 
early in our planning. No factory CAT! 
be lighten! efficiently from the side walls. 
Nest, we considered skylights with a north 
exposure, These offer some improvement, 
hut still leave dark spots, and the light 
ts not constant. An additional factor that 
made us rule out natural Sight was the 
realization that glass cannot possibly be 
soundproofed. Turning one-third oi the 
wall space into glass windows increases 
the commercial noise more than two- 
thirds. 

"The lighting system will he direct. The 
ceiling will he studded with a myriad of 
1,000- watt ultraviolet -ray lamps, Ade- 
quate,, uniform lighting increases speed 
and rjuality oi manufacture. Furthermore, 
adequate lighting is the greatest of safety 
devices. In addition, the? entire building 
will he insulated as efficiently as the best 
refrigerator. It will be kept at a con- 
stant temperature by an automatically 
controlled system. The inside air will 
be changed every ten minutes, 

"'The making of our products necessi- 
tates a great amount of noise. That harsh, 
loud noises contribute greatly to a low- 
ering of human efficiency, is no longer 
debatable. Workmen may believe that 


they become so used to 
noises that they are not 
affected by them, but our 
experiments show that 
the less noise we have, 
the greater and better 
the output, 

"There is na harsher 
or more penetrating 
sound, nor one that rasps 
the nerves more than the 
dry-grinding of hard 
steel and the filing of 
saw;, High-pitched 
sounds such as these are 
the hardest to reduce, 
but wtr have proved the 
possibility O f lessening 
tb cm more chan sixty 
per cent. Low-pitched 
sounds, such as the thud of a triphammer, 
will be reduced nearly eighty-five per 
cent, which comes dose to eliminating 
them. 

"From the color standpoint, the interior 
will present an aspect the like of which 
you have never seen in a manufacturing 
plant. The work of the color experts, 
oculist?, and others is not as yet complete, 
hut is far enough along so that I can 
stale that blue and yellow will predom- 
inate. The walls near certain processes 
will probably be striped in red. These 
■colors have been decided upon as best 
for production. All the nonworking parts 
of the machinery will he enameled yellow. 

"No worker, glancing up from his job, 
will have to look at a blank wall. You 
know that, when your eyes are tired from 
reading or other close work, looking up 
and changing the focus for a few moments 
rests them greatly. Our expert mechanics 
do a great deal of fine xverk. Looking up 
at a blank wall maken a change of focus 
difficult and decreases the rest gained in 
a given time. So, wheel one of our work- 
ers glances up, his gaze will encounter one 
of a myriad of adjustment h[joCs painted 
on the walk, These may be pictures, 
circles, diamonds or other designs; the 
best designs have not been determined 
finally as yet. 

"When the plant is placed in operation 
the efficiency of our workers wilt he in- 
creased at least one-lhird. This means 
benefits to everyone concerned,” 
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KOTOR WINGS ON PLAjNE TO BE TESTED IN EUROPE 

Although first experiments with i so- yet li> Fie solved is reliable control. An 
called "rotor wing” plane ended Fit failure experimental rotor thip whs levied in 
in this co uni ry, (Icmun aeronaut icj fl eil- this country not long ago ami made a 
gtneers are report e' I ’to" lie "r'nriR ir inr* - ?hr\rt flight on 




Model ■of Plane with Tuilf]tlat Wlh(J 5 Reuse bUng the "Jlsi13y h on :5if R-riiijr Ship; a Novel 

Advir.tj.5t Claimed fer the Plant lx That Gcodi Can lit CirrieJ inside Ih.t Winks 


their tests with the design. The accom- 
panying illustration shows a model plane 
of the type, the invention oF Errtd Zett- 
zem, n well known German engineer. It 
Incorporates some of the principles oi the 
rotor ship which had slowly rotating 
Columns instead of sails. The shape of 
the rotor wing is calculated to give ample 
lift,, although one of the -chief problems 


Long Island sound. At n height of about 
eighteen feet, it went out of control and 
plunged into the water without injury 
to iis two occupants. The rotor-plane 
wings have a smaller span than those of 
n plane of like size, thus simplifying the 
storage question arid engineers believe 
rhut, with proper design, ir will lie able 
to lift more than the usual ship. 


SODA FIZZ AS PNEUMONIA CURE 
IS SUCCESS IN TESTS 

// J2 

Soda fijtll, a couth i nation of oxygen And 
carl ion dioxide, administered through a 
common i n (ml h tor, lias been used success- 
f Lilly in fighting pneumonia. Haljjiew S, 
Sloan, oF the N nv York Edison co in puny , 
said the M'WlMileJd lias been turned over to 
tfie medical profession after bring used 
Eim 1 27 company employes- Of eighty-five 
patients treated in the preliminary stages, 
seventy recovered. The experiments 
were based on research carrier! out by 
Dr, Y undid! Henderson, of Yale Univer- 
sity, and whi le the method is not consid- 
ered a general cure, it is believed to he a 



mixture, among other things, has hern 
found lo raid in relieving heart strain. 


BLOWTORCH FOR NATURAL GAS 


}% 'I 

Using 


DOES NOT GO OUT 

nature! or artificial gns for fuel. 




Bunsen burner that will 
hi o w o u t 
when the flame is 
property adjusted, 
is now being used 
by the dental pro- 
f cs ; i o n and in 
y uruA 1 f-c, “ iff cither trades. The 

natural-gas flame is hot enough io melt 
and fuse mqtals, and nlso can he used for 
lead burning, soldering and 
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A sex ram ter YV i n 1 n tj * s 
Speed of one mile; in fifty- 
three and one- halt sec- 
onds, made in IQlW. is a 
snail's pace compared to 
flic records now made on 
lnml, water and in (lie 
air, and yet the present 
speeds, according lo en- 
gineers it ;i d designers, 
a re ni l- rely samples of (he 
real speed that is still to 
come, 

N or have we 1 on g 1 0 
wait for it. Trod. Her- 
man Q berth, a respon- 
sible scientist with an in 
tcmational repu ta lion, 
lias eMperinsetited with a 
space rochet which will 

have a maximum speed 
01 one mile per second. 
L T 1 tin lately it is hoped lo 
Cons' met a rocket which 
mny he propelled across 
tile Atlantic at a speed of 
3/j 00 miles an hour. 

What such speed 
means can he seen when 


Fron-t -jn:] ftc-ar Vu'vi-i ot Kaye ‘Dir-n'ts "SHYcr Bullet," Designed 

L.lIl Mh|l.m : d vti Klui.::] i:i - 0 vh- 2 . 1 ! Miles an Hour 


By ANTHONY WAYNE 


1 L'ST oilc hundred years ago. the first. 
** covered wagon left .Sl. Louis for the 
far west nml - 1 a rted rlic Oregon trail. 

In tBrtfl, the riders of the Pony Express 
were carrying new 5 front St. Joseph, Mo., 
to the coast in thirteen days, 

Today the west-EO-east trip from the 
Pacific to the Atlantic has been made b_v 
airplane in twelve hours, i went v Tow min- 
utes and three seconds and by automobile 
in sixty->cvcn hours and thirty-eight min- 
utes. 

At a ccisr ni millvns of dollars, Schnei- 
der trophy planes have attained nearly 38fl 
miles an hour, rand Kate Don's ‘'Stiver 


you consider that the earth revolves once 
upon its every day. At the equator, 
i he earth's circumference is roughly 7A, 000 
miles, so that t litre Lite earth, by turning 
once in twenty-four hours, moves at a 
speed of about 1,000 miles an hour. In 
Great Britain, being nearer the pole, there 
Is less distance to turn and the same time 
In do it. sn rlie speed is less. In fact, 
Britain Is rotating in space at about 600 
miles ran hour, 

As we already have machines capable 
of nearly 400 miles an hour, it is to lie 
expected that it will not be long until an 
airplane is built capable of a speed equal 


Eullet” is being groomed to I letter the late 
Mai. Se grave A record at Daytona KeacFt, 
Fla., ui 231.36 miles ran hour. 


to Use world’s turn in our own latitude. 
The effect of this would he that, if ra pilot 
in such a machine flew west, he would 
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exactly Counterbalance t !l e eafllvs =: pi n. 
so tli at if lit continued flying it would 
always be noon for Sum, Night would not 
exist. 

Again, die distance from Liverpool 


DTii'wini!' nf Grrmin Rail 
C&A Oflt'trt bv Prajsdpf 
dud itCD-tlorscpmucr Air. 
plane EnRine 


5 1 ° 


New York is roughly 3,000 miles, so tliat 
a space rocket, moving at 3.60G miles per 
hour, would make Lbc journey in slightly 
more than forty-five minutes. Which 
means that if the rochet left London at 
six in the evening, it would arrive in New 
York at shout 1 :45 p.m., ftr some four 
hours before it Started. 

Then all high-speed travelers would live 


in a silent world, as sound travels 7-10 
miles an hour, Thus, in any machine in 
the future, whose engine is In its tail and 
whose speed is greater than that of sound, 
the passengers would move in an entirely 
noiseless cabin, for the sound of the mo- 
tors would never catch tip with the ptaue, 
Meanwhile more millions arc being 
spent on racing designs. What the limit 
nil! lie no one can foretell. Kaye Don is 
preparing his huge fl Silver Bullet" for 
another attempt on the Daylona record 
in which he was balked last year by un- 
favorable ivea tber. According to wind- 

tunnel tests. Hi ere is no doubt that the 
cm 1 as it stands is capable of 300 or pos- 
sihEy 350 mites per hour, To drive the 
car 300 miles per hour only 1,050 horse- 
power is required. With a larger super- 
charger to permit (he engines !o develop 
tEieir full 4,000 horsepower, the maximum 
speed is variously estimated as 400 to 
475 miles per hour, 

fn order to appreciate the expense re- 
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Diagrammatic Sketch aE th-o '"Si-I^cr Build.' 1 Engines and 

Tail Group- FEat* in Comer SuuniSi (0 Vcnical PtMstain, j\c?jisg art a 
SlL-ake to k«:ard die Car 


f|iiircd to build o car of such high Speed, 
it uiusl be recalled that there arc $500 
a u 1 a tn o tail es. which will run about seventy 
miles per hour-, v. he reus the ’‘Silver Bullet" 
cost 500 times this firm re, or a quarter of 
a million dollars, for five Lo seven times 
ike speed. The cheaper American cars 
cost less than twenty-five cents per pound, 
whereas Kaye D ott’si car, with a. weight of 
10.000 pounds, cost $2? per pound — one 
hundred times as much. 

The unprecedented cost of the ^Silver 
Bullet" is due almost entirely to wind 
resistance, Were it not for die power 
required to force the car through the 
air. $20,000 would amply cover the cost 
of a 40Q-miIc-per-hour car. Therefore 


Car Wocd L-cEin-il the Twn T'^cLve-CylLri rttf 

Aonsrka VI 1 1,’* in Winch. He Sped. Over Ninety. <S i* 


the starting point in de dgtlillg tliii speed 
nionstor concerns the problem of wind 
resistance. The lower the wind resistance 
of the car, the lower iis co*t for a given 
speed. Hence, although die car cost a 
huge snnu tile money expended for an ul- 
li in ate speed of, say, 40D miles notch! 
have been still greater had die wind re- 
sistance keen higher. 

Now. the one (inalterable fact con ce rul- 
ing the building of a one-man racing auto- 
mobile is the width of the driver including 
room For his elbows while steering the 
car, This governs dir width of the body. 
His elbows of course must lie inside the 
car. noL only because their wind resist- 
ance, if allowed to stick out, would seri- 
ously afreet the maxi- 
mum speed, hut abo be- 
cause the rush of the 
wind al 400 miles might 
tear his arms from the 
s t e-cri ng w heel. T w O 
years ago at Daytona 
Reach, the lute Ray 
Kecdi while driving 
tin- " Triplex*' at about 
200 miles per hour liit 
a hump which threw 
his head into the wind 
stream at one side, and 
he had a brief but seri- 
ous struggle to pull it 
h acl; i n a n fl K e e c h 

was. an exceptionally 
strong man. 

How low the driver 
is seated in the car also 
„ . affects the. wind rcsist- 

Mi'fti'ai, ltour M aB a nee, and therefore 







Kaye Don sits between two propeller 
shafts, whereas lie would sit several inches 
higher ii one propeller shaft were used. 
At first glance the body seem a wider til an 
necessary to accommodate the driver* but 
more careful inspection will show that 
flic width at the upper portion is jusL suffi- 
cient for the driver and his arms* while 
the lower portion is somewhat wider in 
order to include the side members of the 
frame. To demonstrate how 7 closely the 
car has heen fitted around Kaye Don. Set 
it he noted that Don had an asbestos suit 
specially made as a pro- 
tection against tire, but 
l lie extra built of the 
suit made him too large 
for the car, and so he 
had to discard it for a 
conventional uniform 
of white duc.hr 

The engines* of 
course, Imd to he spe- 
cially built to <J fit the 
driver,"' for there were 
no engines, sufficiently 
narrow 7 and low, of suit- 
aide power. Likewise 
two engines had to he 
Used, because one en- 
gine to replace the two 
would have been too 
broad and too high. 

Pr <di m i n ary cakll lation s 
showed that in order fo 
provide 4,000 horse- 
power at 4,000 revolu- 


tion s pc r m mute, two t w e I ve-cyl i ude v Yee- 
engines, with a iiorc anti stroke oi five 
and one-half by five and one-eighth 
inches, would he necessary, giving a total 
piston displacement of 2,922 cubic inches, 
whereas the average American passenger 
car lias a piston displacement of about 
250 cubic in dies. With two twelve-cy fin- 
der engines, having the bore and stroke 
just mentioned, Llie width and height of 
fhe engines were satisfactory, and yet the 
length oi thfc engines was not too great— 
as might have been the case il" sixteeri- 


Barrscy Oldfield's ''Golden SuTimarint" That RulLed at the Then Record- 
Krcu>;ir,£ &l>cid v* 1 2' Mik* ail Bg-Ht Fifteen Y r«r» /tfiw 
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cylinder engines had been 

Used. 

The (wo- vertical fins 
at the rear of the car are 
designed to keep the car 
on a straight course, 
particularly if nl! four 
wheels should leave the 
Sr o Ll ltd. Fund a in c rt ta Ely, 
they perform (he some 


done, a?-, for example, 
wind-tunnel tests on body 
forms until the most de- 
sirable shape tens found. 

But tel sat docs speed 
mean to a man who lias 
manufactured more o f 
this commodity than any 
other individual 7 Let 
Harry A. Miller, of Los 
Angeles, nnstver, 

“Speed on tracks, in 
water and in nir," Fie ex- 


function as the feathers 
in the tail of an arrow. 

Between Elie vertical fins 
if an ''air brake,” consisting of a flat tflalc 
two and one- half feet square. It is piloted 
Cross wise, and while tile car is run rung it 
is horizontal. When the driver wishes to- 
st op, he releases el lock which permits the 
plate to swing nil vertically, ihps offering 
con side rably added wind resistance to as- 
sist irt stopping the ear, Also its rdarwird 
ymlF could be used to steady th-cf car hi 
Case it began jo skid. 

The cost of designing the car hi one 
a sizable figure, as Can be imagined when 
it is stated that over 3,000 drawings were 
made, requiring a large engineering and 
drafting staff. Each of these drawings 
meant tliat somebody, somewFaere. liar! to 
make a special part, usually nut If special 
material, Perhaps there was a pittem to 
he made, tEicn a casting to he mol 


ded and 

machined, nr an expensive die to he built 
a n rF a forgi n g p rod 11 ced . In addit in u , c OR - 
sitterable experimental work had to be 


G-i-ir.t Tu'Enty Faur CyEridir Engines Built by Harry MillEr; REtaw Ray- 
Pi Wlio Holds Oirtbiurd Speed Record oT Ov-rr Fihjr Malta 

plains, “means jhat manufacturers' will 
advance more rapidly in developing alloy 
steels. Many manufacturers send us parti 
to test. They know racer-, will give them 
Sesis few laboratories could reproduce.” 
And j’usl what manner of men are these 
who look death in the iice and laugh at 
it and then go out and turn in a speed of 
200 miles an hour or better? 

The q nest inn was once put to Fred! J. 
Wagner, internationally famous race start- 
er, who was quick to give their out stand- 
ing characteristic. 

"■Fearlessness., 1 ' be said. "Absolute fear- 
Eessnesst T have had opportunity, on and 
off llie track foe more than twenty-five 
years i to Study the driver, and of tint 
thousand and more LEmt have come under 
my observation. T have known none 
that was not iFse personification of daring. 
Hairbreadth escapes from tleath they con- 
sider part of the (lav 1 - work,” 
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NEWSPRINT FROM PINE PULP 
MAY ENRICH SOUTH 


^ White newsprint paper lias been made 
^successfully from slash pine, thus op® Hire 
*S he prospect of a wholly American sup pi; 
r?o f Loth new ftp ri nl ond high-grade bool; 
■^■pap-er made from southern pine trees, pos- 
sibly of all sorts. Southern pine long 1m- 
been used to make yellow paper, hui 
* heretofore it was believed to contain mo 
much resin, to produce white paper. Slash 
pine,, Irani which the samples of whit* 
paper were made, supposedly was the 
least capable of producing regular new - 
print, hut it whitened as easily and if* 
fibers were as loop us spruce. Experi- 
ments indicate that the same tiling can' 
lie done with long-leaf and other pine. 


REST TO FIT THE HEAD EASES * 
WORK ON AUTO # 3 

To enable work under a car in ease and H 
comfort, a flcxiEili- headrest for die antoist 
now is available. It consists of a soft 
fiad for the buck of the head and ift mount- 
ed on a wire frame. The device is licit! 
in place by a hand fitting around the head, 
so that it may be worn constantly in the 
shop or used only as needed. It takes the 
place of b ricks, blocks and creepers and 
often saves time in jacking and blocking 
lip cars, The rest also lias pound favor 


Tiers or WLre Trains for Small Cliii:ks and Pens -Tut 
L arEtE 1 Onss on a Citr-Lert Poultry 


CHICKEN FARM ON A CITY LOT 
LIKE TENEMENT BUILDING 


Applying the met hod ft by which scores 
of families are aide to live in comfort in 
an apartment building covering small 
ground area, a California poultry raiser 
k growing 3.000 chickens in the back yard 
11 : city lot of average &L-e, The chickens 
n-' i.t set foot dti the ground, and the feiefc 
is m-ade possible through unusual de- 
vice:- for housing i h c poultry' in a ?ani-. 

■ ii". manner in restricted space. The eggs 

■ ■ hatched in an electric incubator,. then. 
1 1 i- chicks. are transferred from a brooder 
!■ ire-inclosed trays piled in tiers of 

■ ■! - and holding 100 chicks each, feed and 
■■• ;t‘.er being carried in racks. When they 
1 ml vTO W r Lllese quarters, flic fowls are 
1 rn 1 inferred to restricted pens, bolding bl- 
each. with wire doors and boarded* 
tops, backs and sides. A latticed front 
bles them to oiitiiin food and drink, 

• 1 1 in ten sive feeding and no chance i"o£ 
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Over a Canyon and liirayn" 3..‘J“ !' C: Vi in the Air; 
YitfWi of tllF T I :i - j-.i.i:-I! I i n-s :ili'E J.n-1 £i T i.'n? 


i • rou gist trpni i ic lire uoxesun- 
joilers and pul in the sume cow- 
: with highly COtubUtitihle pciro- 
'<1 u c t :■• bz-i been foil ml effective i 
: rxplnsh ns n:i "il tankers. TE :y^ 


Transcontinental journeys. tirav now be 
made on regular schedule in thirty-six 
hours. allowing a « 5 flit's stop-over :it a 
hotel between, plane hops, Under recently 
adopted regulations* the line is allowed to 
carry both mail and passer peri;, 


SMOKE LESSENS FIRE HAZARDS 
ON LARGE OIL TANKERS 

Smoke brought frftril the fire hoses un- 
der the boilers and put In the same com- 
partment 
Ecum pro tint 

prevent in" Cxpcm-imis [III mi i.ijikci:-. i ki:^ 

method - I .■.= i i.t-u ! I 5^. 

to tesaen the danger or explosion and Imi 
for petroleum, • re- on Ini'- 1 ami : r r.ilri 
ir ibe prod Lie I inti hi I refining l.imee 
The secret of lessening the combustion 
hazard with the product oi a previous 
combust ton depends upon the fact that 
smoke, or flue "am is composed of a large 
amount of Inert gases that will not react 


with oil or its vapors to cause an explo- 
TIilTP sion. This gas, thoroughly cooled and 
service was started to meet the incrca?- ' cleaned of snot, is pumped into oil com- 
log demand for through air transports- partmertt-t lo replace an'. m t X 
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tion. but the schedules are arranged -■■ 
that the planes Operate in connect i mi with 
fast trnlns for those who wish to ride by 
rail part of the way* 






Ma_ Ubc usCcL 


ju L 

•iw p 


n'-uc^v, 

SCRUBBY BUSH YIELD 
RUBBER ONLY IF 
UNCULTIVATED /$?} 

Guayulc, an unimpositig, scrub- 
by desert bush ot tFie -undo war 
family, and the source of Amer- 
ica's new homc-grgwn rubber, 
will produce only when left to 
fig-tit nature for existence, It will 
not stand much coddling., a ltd 
certain luxuries of Cllltivat ion. 
including' irrigation,, cause it to 
vegetate and produce an immense 
run aunt of worthless brush, If 
forced to endure a drouth of sev- 
eral months and to fight for a liv- 
ing, however, it produces a mul- 
titude 01 line droplets of rubber 
all through its larger stems and 
roots, high-bred strains oi the 
bush showing as mucli as eight- 
een per cent of the total weight 
in pure ru Fsber. It was found 
growing wild in the arid desert 
regions of Mexico, and experi- 
ments have been conducted with 
hundreds oF varieties in selecting 
lire best rubber-producing strains 
for growing in tire central val- 
leys of California where there is compara- 
tively little r^in for months out of the 
year. Tests with guaynle rubber in uiitn- 
tirc formulas indicate that it is nearly 
equal to tropical rubber in tensile strength 
and elasticity. 
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GLARE SHIELD ON AUTO LIGHT 
HELPS PREVENT ACCIDENTS 

Automobile head Eights are tUffoWali- 
cally adjusted to prevent glare when the 
car is going up or downhill with a shield 
now on llie market, It is easily adjusted 
over the bulb and 
lias a pendulum at 
the bottom. This 
rips the shield to 
the proper posi- 
tion tn compen- 
sate For the angle 
of the car when it 
is ascending or de- 
scending. The device co-rtcent rates the 
rays on the road and is said to eliminate 
practically all the usual glare that sonie- 
causes serious aecjuJenrs in diving, 

0 tks-fcdiz&A C, 57 t , 1 
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i: our tcun- Hole Miniature Gall Con rsc Cansciucrcd fiy SihoaV Pupils 
!■; Assist Them in. Hnstcriin; Geography 


GOLF COURSE BUILT BY PUPILS 
TEACHES GEOGRAPHY 

Pupils of a SiiHiLruculQa. Cal i f . , school 
have constructed a miniature golf course 
as an aid in mastering geographical and 
agricultural features of the United States. 
The fourteen -hole eottrse is complete in 
every detail, the various sections repre- 
senting parts of tFie country, and the 
hazards tiled r agricultural product;. 


MECHANICS IN YACHT RACES 
BARRED FOR FUTURE /\Sf 

British aod American yac Fit- racing/ 
authorities have agreed to eliminate the 
“mechanical" yacht which came into fame 
during tFie 1930 races For the America cup. 
Modifications provide that all class- J 
yachts, including all of the America cup 
Contenders, must carry a mast weighing 
at least 5,500 pounds hare, that standing 
rigging shall not be set up or worked be- 
low the upper deck, and that the craft 
shall lie fitted with "reasonable" living 
accommodations. - * f 

jfaU J 
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B y SGT. EDWARD KANE 

of tha flofltoii Polite Depirinstut 
ay (old to J&Krt F. COEtfwtiLI 


''[■’HERE'S something about a 
■*■ man on liorHcback that gives 
him ascendancy over the pedes- 
trian. Perhaps the feeling akin to 
fear that inspires thus person on 
foot toward the mounted man is a 
flare -f iaek to medieval days when 
the mark of superiority, on the 
highway or the E>attlvfivld, was 
i Fie riding of a horse. 

I have seen a line of foot offi- 
cer $ forced into the middle of the 
si reef l>v a forward surge of a 
crowd. Then I have seen a single 
mounted man come along and 
force lltai same crowd hack onto 
tFie sidewalk and make them stay 
there. At one of the greatest 
waterfront fires that wc have ever 
had, two mounted policemen suc- 
ceeded ill holding a crowd of 
til Ousands in check and out of 
danger,. when twenty-five foot 
officers had in sled. 

Motorcycles and automobiles 
play a big part in getting police 
officers where they are needed in 


Policeman James Piyor in rlic S*«ldk. Teachnij! His Mour.t the Difficult Lmm« vl "Taasms" to the Kailnt, 
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PfsqticiDg Trick RLdjng; That EncTcitri Art Enlcj^ining and Kclpfwl (o tk<? Men arid Aw ni Eqilkt StUffi-t 
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a hurry, But nothing lias Esecn found, 
pot do T believe ever will be found, to tike 
the place of a ir^thiecl horse in ha Lulling a 
crowd, whether it He a violent mob, peace- 
ful onlookers jamming llie LliOrDUgElfare 
to yEciv .1 parade, or a streetful of Clirist- 
mas shoppers. But if that horse is pot 
perfectly trained to Iris job, lie is a picnace 
instead of a protection to the citizens Eie 
and bis rider are expected to took after. 

It takes at least a year to train a horse 
in the elements of police work. Even wfien 
he lias gone through days, weeks and 
months of schooling, he is still just a 
rookie when his rider takes him out for 
his first official day's work, as there are 
many angles of the job that he can learn 
by experience only. But before we start 
training him, we must set the horse, and 
there are few that,, in type and tempera- 
ment, arc suitable to become police 
mounts, 

A horse, to be acceptable for police duty, 
must stand about sixteen bauds ( sixty - 


four inches) high, weigh in the vicinity of 
1,000 pounds and be not over six years old. 
He must have almost perfect feet and 
strong, heavy legs. His chest must ho 
deep, his withers low anti his back just 
right for a saddle. Possessing these fea- 
tures, he presents the general conforma- 
tion of a good saddle horse. 

Once taken onto the force, the new 
horse enters into an increasingly strenu- 
otis course of preliminary training — sort 
of n grammar-school education. This 
course requires from three to five months, 
according to tEic intelligence of the ani- 
mat. Every detail must be shown to him 
over and over again, for horses have no 
ability of progressive reasoning. They 
learn nothing except by experience. 

In tins period of his training, a police 
horse in either made or spoiled forever. 
The trainer must always keep the upper 
hand of his charge, lmt he must never 
frighten the horse or do anything that 
breaks his spirit. To strike or kick a 

to 
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horse is , in our department, grounds for 
instant dismissal. Such treatment is net 
only cruel, lust it also mins a valuable 
piece of property. 

The horse is taught lus lesions hv en- 
couragement, not by punishment. He 
soon teams that if, from either dumbness 
or perverseness, he tails to master a prob- 


lem. he will have to go over it again. And 
be also learns that hi.s every achievement 
will be rewarded with a tump of sugar, a 
piece of apple cm- so met lung else of which 
he is fond. 

J-'irst. the recruit must he pa i ted. Saddle 
horses for private use are Usually taught 
five gaits; the police horse learns but 
t tirce — wal k, trot and 
gallop. At the end of a 
l, ]ongeing r ' strap, at- 
tached to a "caves son” — 
a headgear similar to fL 
light llalter — he is taught 
the proper gaits. 

One officer bolds the 
lortgeing strap while an- 
other leads flic horse 
around in a circle. Then 
the animal is allowed to 
try it himself. Usually 
a young, green horse 
will hesitate or stand 
still. Then the assistant 
goes back to his head, 


Cl Liman Train tra Givi n i; a Kurin a Lainn in "Noise F;r.rturnnct r ' ; jteli&ble Police- Hoise* Must Became 
AvCuaWKntd In* All S-Jrt* Sk,L,BiJi‘ llflow, G-fit ind Prill PrJwitw^ ft UW Knd 4 
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pats him and talks gently 
tn sooth the pup it’s nerv- 
ousness, and starls him 
on his way again, Over 
and over, this is 4 one. 
until the rookie horse 
understands what is re - 
quired of him. Then lie 
is ready to he taught how 
to Lrot and gallop and to 
change gaits. 

in these first steps of 
making a police horse, 
infinite patience and 
gentleness are required. 
Almost always, the horse 
wants to do the right 
thing ; the real problem 
is to show him what in 
wanted. Just like young- 


0 I’nil^nrnmj A? I ‘Tulf rwrrbC 

Mounted PoLictmna Talcing ilufdle nsr] Firing at Puni-isy Junnif BritiiJi 
.1 , j:n], llul^w, ti Wtll-Trained L j:iri l:,in Hone 


st ers ill school, some learn fast add some 
are mighty slow. 

Besides earning a living liv working — ■ 
and working hard— a police horse is al- 
ways on show as well, and the public de- 
mands that he put up just as good an 
Appearance as the thoroughbreds in the 
horse-show ring. So, right from the 
start, we teach him to arch his neck, 
When he is back from his gait practice, 
he is given a few hours' rest and then fitted 
with another contraption so arranged that 


four rubber cords pull in 
his chin and bring the arch 
into his neck. He is given 
very short doses of this 
at first— not enough to 
tire or fret him — and 
then the period is gradu- 
ally lengthened. Soon be 
gets the habit of holding 
Ills neck arclied at all 
times and nothing con- 
tributes more to line ap- 
pearance, unless it be the 
constant grooming that 
makes bis cant shine like 
velvet. 

Probably most renders 
have seen a police horse 
pushing back a refrac- 
tory crowd. He puts his 
flank against those who 
refuse to move and 
shoves them aside just as 
a snowplow pushes snow off a road. To 
teach hi in to do this strongly, and yet in 
such a manner that he'll nut train pie or 
overthrow anyone, takes a lot of time, 
hut it is worth it, as this is one of his 
most useful accomplishments. We tall 
this ^passing 1 ' 1 to the right or left as [be 
case may he, because, in order to execute 
tlic side movement, the horse must bring 
both fore and hind foot past those on the 
Opposite side. A heavy pressure of the 
right knee against the horse's side sig- 
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uals for passing to the left ; again?! the 
left Side, for passing to the right. 

Hi? "high-sehoaE" course at an entl, tEie 
recruit u ready to enter college training — 
the college of experience and hard knocks 
that teaches most of uh nearly all we 
know. The police horse’s college is the 
city streets; he must he made to become 
used to all sorts of traffic conditions for 
his life's work is in l ho rush Hind turmoil 
of the downtown sections, amid clatter 
and hubbub, where false moves caused by 
nervousness might result in injury to 
horse, rider or bystander. 


Of course, it is not pos- 
sible to take a rookie 
into the busy streets at 
the start. With one of 
our best and most pa- 
tient riders in the sad- 
dle, he is started in out- 
lying thorn u g h f a r c s 
where traffic is light. If 
a police horse ever needs 
a friend, it is during this 
period of his training. 
That's why it is always 
carried out by finished 
horsemen, wfirj hive a 
real love for and under- 
standing of flic mounts. 

The rider soon ascer- 
tains what items of traf- 
fic frighten the animal, 
and then he, kindly hut 
firmly, shows the steed 
that there is nothing ter- 
rible about it. Gradually 
the rookie is worked imo 
thicker and thicker traf- 
fic and soon is taking his 
jaunts through the 
downtown streets with- 
Ollt show of fear. 

When he gets out On 
his regular joh, ih<* police 
horse still has a few 
things to learn. Tie must 
be taught to ?taild still in 
spite of anything, when 
his rider leaves him. T he 
officer starts this training 
by giving 3ifs horse the 
command and then mov- 
ing off a few paces. If 
the horse follows, he is 
led hack and left again time after time, 
When lie does stand and await Hie re- 
turn of the officer, be is rewarded 1>V a 
lump of sugar or some such tidbit, and 
soon learns what Is required. 

In the Boston department — and I be- 
lieve this is the case tEic country over — 
no veteran police horse is ever sold. When 
he Etas passed his usefulness, lie is sent 
to tbg 5.P.C.A, farm and spends the re- 
mainder of lus days browsing about green 
pastures and taking it easy. Which is 
Imt just pay for the full measure oF lova! 
service lie his rendered. 
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HUGE LAND PLANE TAKES C REW UNDER ITS WING 



Whin He Was Last 
in ChivHKti, Or. Hiijfic 
Junkcra T<ilil Ptpuir 
MecEumirt M aniline 
iibeut His Plans Em 
h l- lyiTiu Winn Htre 
U r-iC RriijiflliiJrl tfE 
W h a r Was Th*ri 
n Dream; 
th.c Hue Plane Has 
Ki.'n T.ni.irlrn Eurdpe 
anil Arii.v.'ii>! TU:iu- 
sands or Spectators 
Wlltnr- tr It Landed 


DEsgrjimntaiiq D raw: nr 
n: the Plane and View 
inside Wit-.jj; (MV.4 
iri-.i.i (.e Eim Paisrnireri 
and Cirga, and How 
rlie lincines Are Made 
in f:ini:ia( P*n r.l i dr: 
WiiSK te Rcdu.L- Wind 
Ret idta nr * : iTi* Rn£ 
Plane Can Cai ry More 
T'Hi'n TH r« T*np nr. ii 
Has i Crbiaiue Hinpe 
of 2,d«» Miles 
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EajeyUli 3 Gjuug Mini.iiiire Quit on tfcc Put 

Cfcciss and :[ira.'d» Aie Forl-ahk for Quick Rcmova 
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r q each fatality,, railroads 

16.450.000 arid street cars 

34,760.fl0&. These figures 

include fatalities both 
to passengers. and others. 

The results are more 
striking when consider- 
ing the hazard to pas- 
sengers only. Fur each 
passenger fatal tty, the 
automobile travels 20- 

840.000 passenger-miles, 
die n't i I road 270,240,000 
ami the street Cats 455,- 
imOOO miles. 

|Yij> 

'GOLDFISH SKIN can^ 
BE TANNED FOR oj 


SHOEMAKING 


MIDGET GOLF ON SHIP DECK 
LATEST TRAVEL SPORT 

Mini at live golf has been added to llie 
many sports that may he played at sea. 
One of the first steamers To install a 
course was the ^Majestic,* .ample room 
being found on the”ITuire decks for n lay- 
out similar to Lhat used all the land 
courses. The fairways and greens arc 
surrounded by rims in order to keep the 
hath from being lost overboard, some- 
thing that has li [lifted golf play when the 
seas arc rough. 


if 

By a tanning proces^^__ 
recently developed, shoes" 
and slippers now can he" 
fashioned of fish skins* 
after the skins have lieci 
the curing methods lik-^- 


subjcctcd to 
leather, One of thq products of this proc- _ 
ess is El golden slipper in striking fdifldesjj 
and colors, made entirely from tanneclsj 
goldfish skin?.. 


TRAVEL BY TRAIN OR TROLLEY 
SAFER THAN AUTO 

Riding a street car is twenty -two fieri es 
safer than an automobile, and a railroad 
train is thirteen times as safe as the auto, 
analysis of nation-wide accident statis- 
tics shows. These results were computed 
on the basis of passcngcr-milcagc records 
v* 4 '0 and fatalities, as officially reported, and 
a h. liavc led safety officials to suggest that 
auto drivers would do well to follow the 
practices which have made the street- car 
and railway lines so secure, if they would 
reduce the annual death toll. The records 
show that, throughout i lie country, auto- 
mobile^ travel 11,404,000 passenger-mi Ecs 


£ 




mo ones travel ii,m>,uou passenger-mites Weri 3 
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Golden l-lipoc-: Made of Csldfiiiti Skins Al<« 
Wfri SubjectL-d tn Cjrune I'.kc LejUiur 


Tlity 


■ypt^vc. 
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mechanics 


CtfEMtSTS ArDED IN WAR 
ON LEPROSY BY 
CELL STUDY / J J ^ 

In tlit Ii l: 1 1 l 1 of finding a 

to cure Lhe disease, chciui*Es have 
unde i' taken a study of leprosy 
perms just as they have been in- 
vestigating the germs of tubercu- 
losis, It has been found that the 
two maladies are related in that 
ifhc getrnifi [bat can sc then] belong 
to die same family, and they 
If row in the same kind of eel Is j]i 
[lie human hndy 3 although 
rosy is confined largely to 
'kin. The research will be aided, 
is expected, by the work of a 
w Laiian ese professor who claims 
'""Vtlint lie is able to produce leprosy 
w in rats by inoculating the animals 
with germs from human victims 
of the disease, This is, the fi 
time such artificial cultivation 
the malady has been accom- 
plished. Rats that had been fed 


°S?- 


.j, cert as n vitamins, 

1 “ el 11 d therefore were in it weakened 
i ^^rondition, contracted the disease 
■ -Rafter the inoculation. The study 
R'also lead to the discovery ms to why t 
vitamins protect against leprosy, and 
other avenue of attack a pains r the 


may be opened. 
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Tank Usm^nstraliPB 

4 Tli ic k BtIck Wall jc Tap Speed 


Tla Rffc 


WALL CRUSHED BY TANK 
IN WAR MANEUVERS 


ELECTRIC WARMER FOR AUTO 1 ^ 
PLUGS IN LIGHT SOCKET > 

To facilitate starting 


car kept in an militated garage, an electric 


British artnv offi rials recently demon- 
strated the power and efficiency of the 
latest type of war tanks, when one of 
these lumbering giants was aimed at a 
strongly constructed brick wall during 
maneuver*. The fortress on wheels hit 
in winter for the K the barrier 1 with terrific force and smashed 

through the masonry as though it had 


notor warmer now 
plugged i it t o a 
light socket, con- 
tie c t ed w i t h file 
Car and operated 
overnight, T h e 
heater is installed 
by drilling two 
boles, one in the 
cylinder bead and 
the other in the 
cylinder block. 

The heating element, b 
the water jacket, thus 
in the radiator warm, 
heat* the engine. The 
practically n*ff(ig[Ue. . fl 




eon paper, just as it cniglst, ill similar 
Lsllioil, knock down the cnnnrv defenses 


actual combat. 


WRENCH FALLING FROM PLANE 

CAUSES METEORITE SCARE / jj> 7 5" 


contained ill 
keeps the 
which, in 
operating cost: 


A farmer near Philadelphia recently 
heart! a roar, a whistling sound, and then 
saw something hit the ground in a cloud 
of dust, A mineralogist hurried to the 
■ pot when the farmer telephoned ibai he 
believed a meteorite Had fallen. Search 
showed that something had fallen, but 
the object was mdhitig but a wrench that 
had been dropped from an airplane fly- 
ing at hifil 
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all over the Arctic, when 3 
tingle party of 115 --uccumb n> 
'I'm •. ;• or privation, we arc 
moved to .ask die full meaning 1 
of Arctic exploration, Men 
have hat tied she A relic for ten 
centuries, and ii i,l ill is invin- 
cible, defiant. 

Tilt Alaskan gold rusEi is 
over, but the while north siill 
line’- men iJIlo a dismal empire; 
nt ice. The price of this ad- 
venture comes high; only the 
hardy survive, anti the finan- 
cial regards are small. Even 
remembering flic tragic dea t El 
0] past explorers, men an: yet 
determined to conquer the Arctic, if for 
no other reason titan to team the fate of 
lo£.( expeditions. 

The East of the great Arctic disappear- 
ances concerns Roald Amundsen, who 
had discovered I he south pnlc and crossed 
the north pole tn the "Norge.” There- 
after it was rm secret that hr pnd Umberto 
Nobile had severed relations over a divi- 
sion of honors. Each sought to berate the 
other, Seeking to vindicate himself as 
airman ami explorer, Nobile organized 
and Sod a new Arctic expedition in the 
airship "Italia.” TEic craft came down on 


S-Vcicli ci i:hc Bnl'car 
wiiJi Sail in Which 
A n d r e c Hoped la 
Rcncli t hr Atc tic : 
Findins at Andree 1 * 
Body anrl at Relics at 
Other Urnucccsstu] 
'Northern Exocdhioni 
Arl nets Frtsh Inlcr- 
T»t in the PrnbL«r,» of 
Arctic Adventure 


ICE vaults have cracked open and yield" 
1 cd the graves and equipment of nine- 
teen th -cent Lirv explorers whose death in 
the white wilderness had tong been ac- 
cepted. 

A radio message cm of the "dotted 
circle" told die story of Salomon August 
An dree, found on lonely While island. 
Several weeks later, Maj, T,. T. Bur wash, 
in A brilliant aerial dash over the north 
magnetic, pole, found graves and relics 
of the John Franklin expedition On the 
shores of King WElliarn land. 

When men leave their bones scattered 




|h« Arctic tec and r for some days, 
llie crew was lost lo civilisation. 
Nations wa i t c cl in trepidation. 
Amundsen was asked, more in 
jest than in seriousness, whether 
lie would attum.pt to rescue No- 
bile. “Certainty,” Eie declared 
without hesitation. 

A few days later, a French 
Latham seaplane skimmed off the 
bay at Tromso, carrying Aimind. 
sen at tile head of five men, 
hound for the bleak waste which 
held the "Italia/' Events tnnlr an 
ironical twist. Another expedi- 
tion found Nobile, but Aiimnd- 
surr never returned. Tile Arctic 
vast ness closed over him. Down 
lie tame, no man knows where, 
and now his footprints- arc buried 
deep in snow. 

The purpose behind most ex- 
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Ahoi-vie-. Pilot W. E. GiLbtTt Esitcriny Record oE PLight during Winch Relies Bnppostd Ed Be from Sii JclHlL 
Pr-si! klcn's Expedition oF 1H4T, wtri Pound ; Below, Arum's Conjepiior. of Sir 1-r-a.nkli n'a Last Suud 
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pin mi i 1 1 rj i f 1 3i c extension 
of knowledge. With ref- 
erence to the Arctic, it 
resolves itself into Two 
classes-, the kind ’which 
iv s|t ultimately allow man 
to adapt the region tn 
ecb-emes of colonisation; 
secondly, the kind which 
enlarges on such general 
subjects .vs meteorology, 
glacial ion., fi filing, cart It 

history, (ides, currents 
an.:l carl It mag neti sail. 

Does movers] explora- 
lion pay? Trike the ease 
of R oal d A m und s e n's 
“Norge 1 ’ expedition, At 
a cost of $!. 50.000 it was 
learned that Hie polar basin 3ms a depth 
of about 12,000 feet, casting doubt on a 
notion that there is land on (he European 
side of the pole, Also, this expedition 
explored about 100,CXK> square miles of 
unknown region, 

Oil and furs first brought the Arctic 
into commercial importance. The most 
approachable lauds have already born dev- 
astated and exploited by trappers. If tint- 
ing cannot last, hut since the demand for 
pelfs grow:? apace, it will He necessary to 
breed animals nn Arctic farms. Unless 
governments step in, the whaling, seal 
and walrus Industries also will suffer and 
need artificial stimulation, Of all Arctic 
animals, the polar bear will endure long- 
est, because it lives remote front the 


Above, Hajs Shovb-iag iliis Five P^tf* Ln th* Ar^Et, Arid Eelivw, Ck&rt aE the 
Air ftftinEi, lbt Ehomni 1-ir^w boweert Grtit Cistei 


, Vast tundras are the natural h reeding 
grounds of caribou, reindeer and muskox, 
Reindeer supply meat, leather, milk and 
clothing, and are the most valuable asset 
of peoples living tit the Arctic's run, In 
a classic experiment, the U. S- department 
(it agriculture demonstrated that Arctic 
gracing grounds can support a good ani- 
mal population: 1,280 reindeer introduced 
into Alaska before 1902 have multiplied 
into a herd of 500,000, and it is estimated 
that there is sufficient pasturage for an- 
otEivr 2.500,000. 

Within twenty years it is expected that 
Alaska wilt ship t.OOO.OOO ca-casses of 
venison tn the United States annually — 
the equivalent of ."?, 000,000 sheep. And 
what can be done in Alaska can he re- 


friames of the ice pack, 
I lie north's resources 
arc not limited, to 1 1 Lim- 
ing and fislliing. Beyond 
the limit of trees, there 
are a I >o u 1 5d K'H)> XV J t|llare 
mi les of ice- tree Laud, In 
favored place* on the 
mainland and islands, 
plant life attains u luxu- 
riance tli at surpasses all 
e x pec t a Lions. W e s t c r u 
Idles mo re s > 1 a n d a it d 
northwest Greenland are 
noted for their vegci.i- 
tiem. 
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pcaircd in large areas of Canada and, pos- 
sibly, Greenland, Stcfansson calculates 
that the A retie region-, can support 100,- 
000,000 reindeer and 500.000,000 muskox. 
Muskox is valuable fur meat, leather and 

W O Ifl . 

It 15 unlikely that important 
new lands will he disco vered in 
the Arctic. The polar continent 
is mythical, since is is really a 
polar sea, However, there are 
many mysteries waiting, Nich- 
olas land, found hy Russians in 
1913, has si ill to he investigated. 

The Beau Fort sea, north of Alas- 
ka and to 1 he west of die Canadian 
Arctic archipelago, has never 
been penetrated, and the mystery 
of Peary's Crocker land needs on 
explorer. There is strong [m-- 
sibihtv oi new undiscovered 
Glands in the Beaufort sea. 

C, E. P. Brooks recently dis- 
closed a remarkable relation ob- 
taining between the amount of See 
in the Lab rad or- Green la ml cur- 
re uts r: n r I p reei p i t ati on i tl th c B ri r - 
fall isles. This is a definite result m 
A relic exploration. Continued 
Study i f the lllLCttiation in the ex- 
tent of Arctic sea ace may aid 
long-d : .stance weather forecast i ng, 


In September, E930, Major Burvvash 
charted the north magnetic pole by aerial 
camera for the lirst time. Tins presages 
n similar record lor the Four other poles 
recognized in tEie Arctic regions, namely, 
the geographic north pole, which faces 



Per ilxjs fhOttgiiphy in the ArCtiS ; a Cameraman HetardiiiH Pragma of B ur irward His, Ship, and, Bslow. 

the DirisibLt "N’or^s" 1 and Ira Hangar 
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Member* cJ th.e D-r ii i: a h Expediting to the Frozen Worth, under Cftir.ra. Franli Waiselcy; in the Future, Eiptora- 
iI&iil from (be- Air Wi.l Probably Supplement Mj njf TiJ.lstti Shift Such its. Thi* 


south in all direct tans; the ice pole, 
known as the pole of inaccessibility until 
Amundsen, Ellsworth and Nobile flew 
over it In 1926: tbe wind pole at about 
i ItC center of Greenland, and the pole nt 
Cold 

Tlie Exact location of a El these poles is 
indefinite. British and German expedi- 
tions arc now seeking to pin the pole of 
wind on the map. The pole of cold is 
thought to lie on the Arctic circle in 
Siberia* The pole of ice ts nearest tEm 
geographic pole, about seven decrees 
south of tlie meeting; point «F all meridi- 
ans. 

Two poles, the north pole and the mag- 
netic pole, are shifting, The former wab- 
bles in :l circle having n radius of about 
forty feet- Tlie magnetic pole shifts regu- 
larly in conformity with mysterious 
changes in tlie earth's magnetic core. Its 
position is generally slated as latitude 70 
degrees, north, longitude 97 degrees west, 
on the Canadian an LI inland at a spot called 
Boothia Felix, green and grassy in sum- 
mer and blinding white in winter. 


Trans- A retie commercial transportation 
is also in lEse offing. The sEiortcst route 
between Chicago and Calcutta ls Over the 
Arctic, as well as the shortest routes 
between New York and Yokohama, Lon- 
don and Seattle. These air lines wil 1 come 
as soon as long-distance aircraft are 
developed. Sir Hubert Wilkins will 
shortly examine tlie possibilities of sub- 
marine routes tinder the Arctic ice packs. 

Intensive polar expeditions are planned 
for 1931 and 1932 to establish the first 

scientific observatories in the Arctic, ft 

becomes more and more imperative to 
learn the directs of Arctic weather condi- 
tion* on temperate zones, Each year 
1 0.000, 00ft, OOfl tons of air shift from herm- 
spii ere to lie till sphere, and the only way to 
understand ibis eternal m Sprat ion of fluids 
is to explore the Arctic. 


|[A motorcycle was exhibited recently in 
London whose saddle could be raised or 
lowered by pressure ora the handlebars, 
and whose tires were inflated by pressure 
on tlie saddle, 
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SHINGLES 
OF CLAY 


Cl ay shi tig] e • . w a, i. e r ■ 
proof as well as fire- 
proof, constitute a re- 


cent building product 


made in a variety ol i;t 1 - 
ors, si*es and shapes. 
They are fastens! I n- 
getllcr %%■ it h copper ■ Li l - 
ing nail? and car i • Iniil 
in regular patterns nr ;■!. 
random in dtffereul an- 
gles, thus giving a tllick- 

tie&s of two or i 1 1 v-e lay- 
ers. This i hick n c < s , 
with special hip and I'iiU'n 
t i les, m a k c S 1 h r.- r r> o e 
waf erpra of. The clay can 
aEso be treated :■• gin- .m 
effect oi great age, 


BLOCKING KEYHOLE 
^ HELPS TO FOIL 


ROBBERS / J 6 

Alter locking the door, 


Net 3 Prison Scene, 
E^OtKLtud 


a is now possible to lodk 
tEic keyhole as well with a smalt device 
lli al makes it impossible fora >kelei m key 
or oilier instrument to be inserted. It fils 
inside the opening or a standard door 
lock and iss , itt effect., a detach able end 
■for the rlonrkey and lias a lug ihat, when 
► opened, engages, the side of the keyhole 
iy -^0 that it cannot be withdrawn although 
^Fi c outer section of the key can be pulled 
out. The key cannot be withdrawn from 
c device when Llm lug is in ihe folded 


/hut a View oE a Nursery in Whith Yeune Trr«* Arc 
in>rn UiruLt flays of thf Sua hy 41 Slut ftixii 


SLATS PROTECT YOUNG TREES 
FROM RAYS OF SUN 


Young lyres planted in the n urserie s of 
the United States fore st service jirc pro- 
tcctcd^Tfoni t tic "direct rays ot tllV SUtl by 
a slat root" which permits sunlight to pass 
through the interstice's witFioul in jury to 
the lender seedlings. When the sun is 
shining, the slats give a ipseer striped ef- 
fect So the entire interior of one of these 
nurseries. After the plants have become 
sufficiently hardy, the slat covering is 
rei 1 1 0 ved. 


4 cl (ii W hiiili Mikrt It 

o I. 1 s,£i i a £iliclem» Key 


OYSTERS YEAR-ROUND FOOD. 

WITHOUT DANGER /%Q 

Evidence that refutes the time-honoiT?d 
belief ilia* oysters should not he eaten 
in the months without an "’Ft 4 " lias been 
collected in France. In two coast cities 
where oysters arc eaten the year round, 
typhoid fa lb in l Fie four months without 
“It" in them. Front this ant] other stud- 
ies, it was decided ilmre is no connection 
between- eating oysters at any season and 
contracting typhoid fever. 


fever, fi 
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l i ■ i- ■ ivo - 1 -.i rs to build the 
power i lu 1 1 and plant, 
v. Slid ■' • ■ • i : . i E ns som e of 
flic largest water wheels 
tliiii In ever been con- 
structed. 




H'd^e U.iimrCy VjIvb In tKt Conaiviiij:.i ilyihuck uric Plitn 1- Wti|;hB 
Toro riii’"! ODTH'r; 53.&0Q Harnpowc-r 


“BUTTERFLY WING” IN DAM 
CONTROLS VAST POWER 

A butterfly win" that governs 54,000 
horses is one of the interesting details of 
die huge fc rniMiviniT ri hydrocl r et ri e plrml 
on the Susquehanna river. This wing is 
not die fragile thing of nature but a 13(5- 
ion valve, shaped like a butterfly’s wing 
in id given tflat name because of tt^ Hose 
resemblance to l lie natural abject. When 
clus e d, the 
v a ! v e w i n g 
withstands a 
water pressure 
of more than 3.- 
000,000 pounds, 
and, when it is 
open, it allows 
ISO tons of 

water to strike 
t be wafer wheel 
each sc com! 
and so generate 
as much power 

as 34,000 horse s. 

N earl y .1 ,OflO 
men worked 


SIG NAL WINDOW 
AIDS SEDAN 
■ V j* 2. DRIVER 

So rh.i the driver ca 
m o r i' c.i h Ely make 
and hand traffic 

n is equipped 
window pane 
; nil- width hori 
Hijeiion about 
■ lr-. fhis section 
■ U ■ ■■' ' iL'low the ill n in 
oi ’Is panel and i 
bpt nrtl i m ply by push 
in I? against it. Tills gives 
an aju Him. 1 for the arm 
i- . 1 1 . It can be left, 
t pen or ■ ; Lsickl y closed 
.■ ill. v, I ■- fTi t ic entire win- 
dow is lowered with the 
usual erdnk handle, the hinged drop panel i 
is autonwtioally returned to its vertical 

' ■*' f ojl 




MotcTcyclE Siricr vviih n Srrr-.ii’iMiiir-:! Iren Tail AUach&d to ] j i-; 
Sad, to jUckKfr Wind ,;-Lc:Lan behin:L Him 


i-'l-t-Al 

IROri’ TAIL FOR MOTORCYCLIST 
REDUCES WIND SUCTION 

o reduce wind suction at hi 3 back 
when traveling at high speed, an Aus- 
trian m.jyl i ,1-f yt- | *, t JfHr, flr.riurr ] 1 1 g, training 

forThe establishing of a world's record, 

provided him-" 
self with a form 
of streamlining 
for hts 0 W n 
body. The de- 
vice consist of 
a co ncEik r 
length of metal 
fastened to his 
back, t !i e tip 
pointing to the 
rear. Thin tends 
to lessen the 
suction in the 
virtually airless 
space behind 
Ilim. 
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Rubber Airplane with Winj;4. Tail and Fuse- 
lage Made of In^aLc-d Rubber T jbLne; Note, 
at Right, Thai One Man. Can Lilt It 


INFLATED-RUBBER PLANE 
CAN BE LIFTED BY 
ONE MAN ; j . ^ 

Radically different in appear-* 
ante and construction iron the 
ordinary type, a rubber airplane 
has been constructed by a Wash- 
ington inventor. Wing*, tail and 
hi-, el age are made entirely oi rob- 
ber, covered wit It fabric, The 
rubber parts arc kept rigid by i it - 
Hating them wilh air, thus mak- 
ing tile Craft so Iir-ItI in weigllt 
that one man call lift it. 


ADJUSTABLE CASTERS 
END WOBBLE IN - 
FURNITURE jL ? 

Adjustable Casters or. gliders 





now arc available |y eliminate tlie wohblg-C^JiQ the floor, and a Inert back tightens it in 


in tables, radio 


ol [during 
wedges or card- 
board under tb& 
legs. A locking 
disk permits tin: 
caster to be ad- 


ELECTRIC BRAKES FOR TRUE 
SERVE TRAILERS TOO 


w 


Ar a touch of a button., the brakes are 
set on automobile truck, and trailer too. 
justed at any posi^*^ through au electrical installation devel- 
cion to meet ihej oped recently. Depressing the button 
. A quarter-j^ anew releases the brakes. Current for the 
mechanism is taken from the storage bat* 
td'v and is e mi sinned only when the brakes 
^trcvbeitig applied or release i.b/Q > ■ , 

I ' k ■ ^'C' rC^Xi L***li^ 

stfial , 

4> , 


(urn of this disk, 
allows rbe adinst- 
rlro[] 
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WITH THE KEEPER OF A LIGHTHOUSE OF THE AIR 
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Cliliord Lailrly In Tiny Elevator Tbit E'.ns 
so the Top i-i slit. Lindbergh. Beaton. Which 
He Tends f-w the GiLiflajice o£ Flyers 


Lyihl if ai Phone Which Cem- 
■nun if ales with Watchman and 
Attendants o£ the Palmolive 
Building: at Rigbl;, Ahem to 
Throw the S«HtCb Which Turn* 
on the Ll^Iit r the Ki i.fon IS 
Polished Dili]/, and, dur.ni: 1 hr 
Time Ir Is Borntrijr, the ] 3 L; !; 
[nrtnsisy Carbons. Are Channel 
Once an Hour; the Eletanii 

Tikes M . i Kt\ ;!L“f AIkiliE Twt:ily- 
Fivt Feet below the L ip.ht : ►in; 
P i.iimini.KT of lhr Journey He 
Climbs by Ladder: Warm Clorh- 
ibn 5^ Necessary during the Win- 

Itr Watches 


M rH; 
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SKELETON 
WHALES ARE FOL,,^ 

IN MICHIGAN/ f 2 5 


Fossils of seagoing whales have 
E>een Found in two localities in 
Michigan* one in the northern 
part of the state and the other not 
Far From Ann Arbor. Prof- Rus- 
sdl C, Hussey, <jj the University 
t>F Michigan, believes that the ani- 
mats swam inland by way of the 
St, Lawrence or the Hudson 
waterway some 20,000 or 30 t 0Q0 
years ago and became trapped in 
the comparatively shallow waters 
of the rivers at tEiu edge of the 
retreating ice sheet. Unable to 
return to the ocean, they eventu- 
ally starved to death. Their bonc- 
were cast up on the benches and 
became covered with gravel from 
which they have been excavated. 
Both skeletons, were in a good 
stare of preservation. 


TREE PLANTER SETS TEN 
ACRES OF SEEDLINGS 
IN ONE DAY / 

ng the work dint ordinarily 
require twenty men, a trec- 


ConibiiLivir.n Sun J hi Tnl*i«ip*, Sh^w-lug ik* Mirror aiid tht 

Adjuh^A^ Kjrvi 'it i' ;t ti> LtU f( -Ore Manjp tpjt 

planting machine is being employed to ifc I 

id reiorcstat ion work i n N ew York 
D can coxier about ten acres a day, tlu^V 
rt-es being planted sis feet apart, Tudlj 
■QWs are place it simultaneously, the 


COMBINED IN ONE 


digging the Eiole nod pressing 


h []i c 

irt about the seedlings, Txvo men 
te the planter, which reduces tEn? 
setting OLII young Shoots as 


One of the latest decorative units For* 
the lawn or garden is a combination sun- 
dial and telescope With which accurate 
time can he fold and distant objects, in- 
cluding those of the heavens, studied, Im- 
ages are reflected front a polished concave 
mirror through a prism and to a magni- 
fy mg eyepiece. A1E the parts are easily 
ills ted so that the telescope can be ttsed 
xvith accuracy and comfort by night or 
day. If desire-d, the mirror and eyepiece 
lie removed and taken indoors for 
, but may lie left outside wiih- 
risk of damage, as they are thoroughly 
Bo til dial and telescope are 
in j^olirl bronze, One. of the 
uses for the telescope is for tlie 
I'.kIv nf birds, 


More than 93, <100 physical examinations 


Treij-U lasting Machrij* Wfurh Can Cover About Tin ijj 
Atrta- o Daj, Doing the Work of Tweniy Her, \ 


candidates for pilot licenses have been 
^made by tile government. 
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out oi [afjsi tud c- His words 
arid Acts opened the doors of a 
great laboratory where men prac- 
tice witchcraft with electricity. 

First* Doctor Grace relieved 
suspense by giving away the se- 
cret of h S.s voice. Unlike! 1 be radio 
announcer* he was not talking 
into a visible micro phone* But 
how should (he students have 
known there was any other kind 
of a microphone? That was the 
reason for his coming — io reveal, 
what had not been heard about, - 
“Well, here's my voice,” lie said, 
taking an object no larger than a 


By DON GLASSMAN 


r j" 1 HI 7 PRESIDENT of a mid-western 
* university was addressing several thou- 
sand students in the school's new audi- 
torium* Acoustics were bad, He lifted 
his voice, but it could not convey his intro- 
duction of a speaker, i*a- ^i-T ^jus P. Grac e, 
assist an L^vi re -prcsicleiu of [lie Be ll tele- 
phone laboratories. 

W h etl DutLur l"ira ce came forward, he 
met vacant stares. Students saw the 
* pecker plainly* hut did not expect to hear 
him* For a ftth minute he stood speech- 
less. Noises gave way to an expectant 
hush, 

Opening his mouth, the first syllable 
crashed like thunder* Doctor Grace had 
a voice that boomed, cracked and rever- 
berated in everv far corner, He roused 


D-OClOf 0-;Hv tUalinK Jflutnbtr Th-lt ti Rfcprvdvtfli 
» Specrh , and Sti0wdp£ tbu Focket MjrTmJi*»» 
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Giving School ChJtdrein litm tag Ten through PJittiiLfrrjpli Device Dtvek^ed iu Bell Tclt^hone Laboratories ; 

VqI'-jet-e af lilt Sound Ti under Constant Crmirol 


quarter fujt ci f his breast pocket. “Its a 
portable microphone, made to my order 
I don’t like to distract you, or to incon- 
venience myself, 3>y having to remain Oil 
one spot, Microphone wires run down 
through niv clothes io a contact on niv 
heel,” 

This man is a detec Live., engineer, speak- 
er, demonstrator, entertainer and sorcerer 
rolled into one. lie takes the place of 
traveling magicians who roamed about tile 
country thrilling people with their hag 
of tricks. Doctor Grace travels on behalf 
of the Bell laboratories, hut instead of a 
bag, he carries a truckload of tricks. 

Recently he was addressing a Chicago 
audience when he picked up a telephone 
anrf dialed, Before the spectators could 
catch another breath, they heard a voice 
from New York repeat in good English 
(he exchange and number Doctor Grace 
dialed, thus: "S One Oh Oil Four." 

It was the first demonstration of such 
unique communication, "I did it/' he 
said, "to illustrate the trend in long' dis- 


tance telephony. The use of dial phones 
tor local calls paves the way for an extra- 
ordinary expansion of automatic teleph- 
ony. Long-distance dial phones are 
still in the experimental stage, but when 
our leading exchanges get new equipment, 
it will he possible to ilia I a number 2,000 
miles away, as welt as one around the 
corner,” 

The apparatus which converts dial im- 
pulses into human speech is termed the 
"call announcer. 1 " It can be adapted tin 
telcph one exchanges. Telephone patrons 
will dial numbers., but the operator wilt 
hear them spoken, The whole arrange- 
ment E-- simplicity itself. The numbers 


were originally spoken into a moving-pic- 
ture microphone Hv a young woman with 
a well-modulated voice. This strip of film, 
inserted into a mad me, is the voice ready 
to speak any hour of tlie day. A dial im- 
pulse is trained to ask tlic film for a num- 
ber, and a loud speaker makes the canned 
voice audible. 

Evervbodv is familiar with devices to 
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UsinR the Artificial LaryTiK. Bin] Hnd of New OcMIt 
Cable Which. Contflifit 3,fcUB Wires 

Using modulators., demodulators and fil- 
ters. Doctor Grace rein verts gibberish into 
i nt el I igs bl C I an guage. 

Doctor Grace went on to describe the 


place both from code to English 
and vice versa. Doctor Grace 
thinks that the inversion appara- 
tus may also give grammarians 
the cue for a whole new language. 
To invert speech, you merely 
turn the frequencies upside down 
so that high frequencies become 
low frequencies, and vice versa. 


improve the h caring 01 deaf people, but 
tiou r conies a method for projecting speech 
electrostatically into the brain. Doctor 
Grace speaks a sentence Into a telephone 
t ratty miner, and it comes to the audience 
through amplifiers. Simultaneously, part 
of the electrically reproduced speech is 
stored in a “delay" circuit. After remain- 
ing in "storage" for four and one- Half 
seconds, the current returns as a high- 
v oh age impulse and passes into Doctor 
Grace's body. Now he is the transmitter, 
lie points his index finger into tlie ear of 
a man, who hears the original sentence 
repeated in his brain. Mo sounds are heard 
as this man receives Doctor Grace's voice, 
hut he can testify that he has heard it 


distinctly, 

"The eardrums and surrounding tissues 
are made to act as one plate of a con- 
denser-receiver" explains Doctor Grace, 
“The vibrations impinging against the ear- 
drum are interpreted by the brain as 
speech, or music, whatever the sound 
might hr.” 

Inversion of speech Es another trick in 
Doctor Graced truckload. He holds a 
telephone transmitter to the month and 
speaks the cryptic sentence, “Fay-o-boniio 
Jay-cutt Play-a-feen C rink -a- nope.’' 'The 
transmitter is connected to apparatus 
which translates these unintelligible words 
into understandable English. Two sec- 
onds after the audience has heard the in- 
verted speech spoken, the loud-speaker 
horns shout, "Allegheny Mountain Tele- 
phone company." Tn the event of war, 
iovcrtetl speech will become a major weap- 
on of tile belligerents. Inversion can take 


loading coil and telephone repeater, now 
employed on the toll and long-distance 
lines of the Bell system, These devices 
allow the passage of voice messages over 
wires no larger in diameter than an ordi- 
nary pin, whereas, under the old method, 
copper wires with the thickness of a lead 
pencil were necessary to perform the same 
service. 

He brought out the recently developed 
high-power double-end vacuum tube, nec- 
essary tor short-wave telephony across the 
Atlantic, "The receiving an tenure at 
Schooleys mountain, N, j., receive trans- 
atlantic impulses so weak," he said, “that 
a million of them would be necessary to 
light an ordinary Incandescent lamp/’ 

Creeping speech l Five feet above our 
h earls hung a lightly wound metal spiral, 
similar to those used on screen doors. 
Doctor Grace pointed to it, then spoke 
into a telephone transmitter. He marie a 
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circular motion with his 
finger, indicating flint hi- 
5i peer It was creeping 
along the Mire at a anailX 
pact- Not that we could 
see I'i- vnice slow down 
to :t speed one-twenty 
fifth of that with which 
it travel s through ni. r, hut 
tFsat we soon heard it- It 
required two second* For 
the first wort! to come 
out of a to mi speaker 


TransmictinR E|>m-lIs iSis-ougti ihu I'mgur and ->c 

vice Thai SIjii k-x I hi: Mngt)4(Ji J J r iificc tn-n (b[ 

Next, this necromancer brought forth a 
device which enables dumb people to 
Speak. The mechanical larynx, it is called, 
ft includes an electrical ear and brain, as 
well a? 1 a mechanical lung. Any tin mb per- 
son who at one time enjoyed tEie power 
of speech, can address himself to other 
persons or send his voice through flic 
telephone. Tf one wants to create a basso - 
profit ltd a voice, it is only a matter of turn- 
ing a screw; likewise for fhe feminine 
voice. 

It is possible for any person to speak 
words without making noises in his throat. 
The artificial larynx makes speech where 
there is none. The air waves created by 
jaw motions are transmitted into a rubber 
mouthpiece and thrown against a vibrat- 
ing membrane. The speaker holds his 
artificial lung under his a rill anti against 
his chest. By gentle pressure of the hand, 


tins lung , acting as a bellows, feeds mr 
into "lie -lion hose and aids in the ampli- 
fication of waves coining trutil the ttlollth. 


PRIZE- WINNING WASTE BASKET 

TO AID CITY CLEANLINESS, i *f U 

Impressed by the Fact that WOtiietl. atid 
men too, often did ike to raise the soiled 
EicEs of waste receivers on the city streets 
to deposit rubbish, Janies Herman, a stu- 
dent in t Ei c Art Institute of Chicago, de 
signed a receptacle that would eliminate 
thi- objection and would invite co- ope ra- 
tion in efforts toward city cleanliness. His 

suggestion won a _ __ 

$.'(10 pri^c, offered 
by the committee 
nf i won iv nu si root 
and outdoor clean- 
liness of the New 
York Academy of 
Medicine, over 195 
other ideas sub- 
mitted. Mr. Her- 
man's basket can 
tie attached to a 
pole or to a fiat 
surface by a spe- 
cially designed lock that prevents tEieft. 

TTte second priite went Lo Den 2 51 Hint, a 
s tjpden t of Washington University, 
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LARGE PONY-EXPRESS STAMP 

HONORS EARLY RIDERS 


ible violet light. Ultraviolet pictures of 
holly Hock pollen grain* revealed new de- 
tails that were not shown with the visible 


Eight, 

worm 


but a similar picture of a certain 
iv a 5 , less clear than one taken by 
white light. The worm was found to have 
a protective -,k> rt ngniiisl the invisible rays. 


/ 


HELIUM SUITED FOE HEATING 
C ( AND ALS0 COOLING 

Helium,, die non- inflammable gari u^ed 
In dirigibles-, also may be used in the fu- 
ture forUi ol h healing anti Cooling, as the 
result experiments which have been 
reported to the American Chemical so- 
ciety. Because ui its high conductivity of 
heat, helium is a goo d medium for circu- 
lation in heating and refrigeration sys- 
tems. Used as a preservative fur food, 
helium keeps other gases which encour- 
age decay Irom reaching the fieri shahlcs. 


1-in |< u PBrnr-K-i-fmiFs Stamp Ptuccd On Ct&M-CsBBIiJ 
Hail ri»iw» lo Honsr tarty llidirt 


Commemorating the heroism of the 
early riders who blazed the first cross- 
country fast-mail trail in 185k. large rep- 
lica* of the original potty-express stamp 
recently were placer! on the transcend Ren- 
tal mail plane* that today cover the same 
route. The pony-express riders traveled 
from the Atlantic to the Pacific in twenty- 
six days, and the mail planes cover virtu- 
ally the same route today in thir- 
ty -six hours. 


ROTARY SWEEPER EOR STREETS 
SAVES LOADING TRUCKS 

i /Street refuse is swept directly into can* 
3i ;l rotary sweeper introduced :u Lcm- 


wil 


don. This saves handling loose material 
in L rucks, reduces dust and saves time, as 
ihc machine need not he stopped for un- 
loading. The cans, eighty-four of thorn 
in rdf, arc arranged in rows. As they 
are filled, empty one* arc substituted, (he 
full cans being set aside for later hauling 
away and emptying. 


ULTRAVIOLET PICTURES 
ADD TO HUMAN 
KNOWLEDGE 

Discovery of a new process 
photography with the invisible H- 
travio-Eet rays promises l 

about nineteen per cent mr>r L - 
for certain kinds of oblep 
The latest method employs a m : - 
CroSCOpe for the camera's 
The mys have been used 
to lake photographs, and the re 
cent development is the disco v 
cry of how to ttse another 
of ultraviolet light for this pur 
pose, that part of the invisible 

eared to vjs- 
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THIED- WING AIRPLANE OFFERS 6EEATEi SAFETY 




;rBat^ safety^ ‘ 



Interesting flying- tests with an experi- 
mental airplane de^i piitiriJ by Edward H. 
Lanier, Cincinnati inventor, has attract- 
ed attention to the unusual features of 
the ship and its performance. It is of 
monoplane design, Inti in reality has lltree 
wings, the main wing being separated 
front the fuselage by a gap of twenty 
inches on each side, and Lhe top of the 
fuselage flares out to the sides, forming 
an open, hollow celt of high lifting effi- 
ciency. Within this cell are lateral air 
buffers which -create an urea of low pres- 
sure when the plane is in motion. Air, 
rushing up between the side wings, also 
ulOrcases the lift and gives greater slahil- 
ty both vertically and horizontally, the 
- ssls proved!. In Ian [ling, the air cell on 
op of the fuselage has a retarding effect, 

■ lue (O suction, enabling landings at low- 
"r speeds than are possible with the usual 
plane. Tn taking off, the plane requires .1 
run of little more than 100 feel and has 
left the ground at a speed of hot thirty- 
two miles an hour. It lands with a roll of 
not much more tlian twenty feet under 
normal air conditions. Pilots declare that 
the plane is easily maneuvered and stable 
under adverse factors, Tests are to be 


continued in an effort to reduce the weight 
of the plane and to increase its Speed- Mr, 
Lanier lias taken out patents on his de- 
signs arid has ollters pending. 


SMELLY GAS TO SAVE LIVES 

ACTS AS SIGNAL J $/ jf 

Workers in metal mines arc to he 
warned of fires by a gas of very disagree- 
able odor, which, in time 01 danger, is 
mixed with the fresh air in the ventilating 
shafts. In addition to the use of an odor 
£1* a signal, the A meric an Standards asso- 
ciation also provides that, m mnVTF 
equipped with electric lights, these shall 
be flashed nine limes in three series of 
til re e flashes each. .Since trouble may de- 
vdop in the electrical system, however, 
the miner's nose is relied on to detect 
danger. Experiments have been conduct - 
cd with pleasant odors, but disagreeable 
smells were found lo exert a much more 
positive effect. The odors, injected in the 
air lines, can be tolerated without much 
discomfort, as only a few parts per million 
parts of air are needed for their detection, 
a ml none of them can exert any harmful 
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more of the coarse fish, 
501516 of which arc ene- 
mies, of com mere ial vari- 
eties, than game fislt, and 
feed likewise on insects, 
cmstaceans, frogs. snakes 
and oilier creatures. 
Trout fry arc much more 

likely to meet death from 
other fish than from 
birds-, although the hird> 
often get (he blame. Ex- 
cept at fish hat clicrica, it 
is probable, according to 
the h i t bo i r i mi I survey of 
the department “erf agri- 
c Lift irre. that fish-ealing 


Removing Esc its Materis! wUh Cti-irnoii 
Skins after S-itverias llic 

ins Do^n inW the Well 

TELESCOPE’S FIVE-TON 
EYE IS RESTORED 
WITH SILVER 


Treating the five-ton mirror ot 
(lie huge reflecting telescope at 
MT Wikni] w ith a fresh coating 
oi silver, was the interesting |n-.k 
fii expert workers recently. The 
huge mi it had to be lowered into 
i i well bv means of rhe elevating 
screw and approximately twenty- 
four hours were rertttired for tfie 
entire operation. Il took two 
and one-liali hours! to lower the 
mirror and the same time to raise 
iL back rulo position 


FISH-CATCHING BIRDS 
n KILL ENEMIES 
OF TROUT 

Herons and other fish-eating 
birds are often blamed for killing 
game am] comm e-rein! fish when, in fact, 
they usually benefit Lhe-e varielie? hv 
destroying other man- deadly enemies, 
The more valuable fish not only are fewer 
in number than the nor!- com mere ini kinds, 
but they inhabit deeper waters, are swifter, 
and hence harder for the HErds to catch. 
"I 'he birds, feeding on what is common 
and easy to gel, therefore cm els manv 


liLrds more than make up for the harm 
they do eating game fish by their destruc- 
tion of other natural enemies of the whole 
fish tribe. An examination of the stom- 
achs of 150 blue herons disclosed that 
only a few game fish were consumed, while 
scores of enemies of the commercial varie- 
ties were found, including other kinds of 
rir. 1 i, snakes, bugs and bectlco, 
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BETTER ALTIMETER IS NEEDED 
FOR SAFE FLYING ^ ^ £ 

Altimeters, as used on aircraft, still are 
S-Ubiect (0 considerable error under cer- 
tain conditions. On the day that the 
British dirigible '‘R-lOr* crashed in 
France, Dr. Hugo Eckeuer, designer of 
the "Grai Zeppelin/' made a flight and 
found on landing that his altimeter 'till 
registered a height of 400 feet. This would 
indicate a considerable fall in barometric 
pressure on that day since the altimeter is 
simply a refined type of aneroid barom- 
eter indicating the height in iect due to 
the decrease in atmospheric pressure ac- 
companying ascent. Unless during a flight 
the aero reading is constantly checked 
by readings from the ground Over which 
flight is taking place, Lite zero reading 
throughout a trip corresponds to the 
ground-level reading at the point of de- 
parture, If tlic barometric pressure falls, 
or the ship passes from a region of high 
to one of low pressure, the altimeter will 
indicate a greater height than that at 
which the craft is actually flying. The 
speed of ascent or descent, particularly if 
rapid, causes the altimeter to err although 
after n time it returns slowly to the cor- 
rect reading. This inaccuracy is difficult 
to estimate because the law governing the 
change is arbitrary' rather than exact. 
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WALL LIGHT HIDES 
IN BASE ft 0 H 

3Lq u i it [jed w i t h 
its own batteries 
as an integral part 
of the fixture, a 
wall light thar U 

i lid ep end cn t q f t b e 
lighting Circuit irt 
the home now is 
available. It op- 
erates on t w a 
standard flashlight 
cells wh tch are 
i nstal led i ns idc t he 
i£ln In n. - no wires and is si- 
tu 1 0 small SCrCwA, or can he 
It also is suitable 




ifiisi 
The 

(ached with 
used as a porta Isle unit, 
for installation in an auto as a dome light 
or for a boat cabin. In the home, it is 
handy for tempo rary or emergency illumi- 
nation, for closets^ stairways or allies. 
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AmplLfyinK AjipnrnlLS CansLirins ot a Mtpaphcnc in. 
Metal Tuliirjf 1 , f::. _ Aid (if Partly Deaf 


MEGAPHONE 
AIDS 


METAL TUBING 
F TO HEAR 


To enable parti yjdeai persons to bear, a 
California invenpdr, whose ilaug liter is 
hard o: hcarhrg" has marie n simple ampli- 
fying apparatus Lit at is Of particular use in 
schools for i he deaf, It consists of me tall- 
joint tubing containing a megaphone, Tile 
sound vibrations, intensified by confine- 
merit: within the tube, reach tile listener 
Hi rough earphones. A phonograph at- 
tachment to the megaphone makes it pos- 
sible for tbe user to listen to music also. 


POUCH FOR TORACCO AND PIPE 
COMBINED IN ONE / ^ 

With an interlocking fastener at tbe 
lop, a combination tobacco pouch and 
pipe holder ha-, been i-ntroduccdi The 
pipe is secured fay a leather strap that has 
a snap button, and the Stem rests in a 
compartment just 


below the space 
for the to h acco- 
Tltere Is room for 
a generous quan- 
tity of tobacco ; 
ihe pipe is kt?pr 
from getting lost, 
and tlic entire unit 
i? of a sire to fit 
the po^cfl 
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Firtmcn GLvjnic th.s National Capitol Its Annual P-FiUf by Tpininj 
PdwkEuL Sucair.i dE Wain dp If 


FIRE HOSE IS USED TO CLEAN 
THE NATION'S CAPITOL 

Washj n gf q g firemen are ca!1eii on each 
yr!if ~ In give (lit national cauifnl its an- 
nual scrubbing. Tliis is done by- turning 
powerful streams of water on the struc- 
ture from sidewalk to deune, washing off 
the year’s accumulation of dirt arid grime 
and leaving the building spick and span for 
ill e opening of congress. 


BEACH DEFENSE AGAINST 
SEA IS MADE UP OF 
MOVABLE UNITS 

To protect the bathing beaches 
of tine F aUjc coa st in Germany 
against enc roach ill l J !i Ls 
struction by storm waves and 
spring titles, movable breakwater 
uni Lt have been used with success 
at several summer resorts. The 
units, shaped tike curved over- 
hanging baffle plates, are made oi 
concrete and imbedded firmly in 
the sand in such manner that they 
present tlleir concave surface to 
tfie water like a ship’s bow, They 
are first placed a short distance 
fro in (he shore line and as (he receding 
waves gradually build up sand behind 
them, they are moved farther out until 
the beach Elan been extended as desired, 


TALKIES TO TEACH SOLDIERS 
LATEST ARMY METHODS 

To instruct officers and enlisted tuen in. 
various branches of die army service, the 
signal corps has begun the production of 
sound films to supplement the silent mo- 
tion pictures that have been in use for 
instructional purposes for some time, 
After tfic World War, the army made 
about sixty-five movies of the silent vari- 
ety and used them for lectures. Training 
methods have been revised and altered, 
making new films necessary in order to 
rive the latest regular ions, anti the fieri- 

% 
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sion to incorporate the voice with 
the new pictures was marie in the 
belief that the soldiers would 
fearti more quickly, and that 
shorter films would he as effec- 
tive, because the voice would in- 
ter p ret matters that would re- 
quite extra scenes in the silent 
films; words of command will he 
given in many instances. 
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Taken near the Itig !>«ai'| in the Kin Grandu 


By GEORGK W. GRAY, 
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A DUSTY automobile rattled north - 
* wird on the road from the Shaffer 
stiver mines itt west Texas, In the front 
seat hat two Texas rangers. returning from 
one of the emergency calls which fre- 
quently summon these officers to the Rio 
fj ramie border. 

Suddenly the ranger captain touched (he 
driver. "Stop her, Rill. There's sprat 
thing 7 want to take a look at.” 

The driver whistled in surprise as. he 
saw the tall ranger bend down to examine 
a cluster of purple flowers. Presently he 
saw iitm dig ihe plant up and tie it snugly 
in his handkerchief,. As he came 3 Jack to 
the tar tEjc captain, laid his find beside a 
box of ammunition. “Hill, if tills trans- 
plants, I'm tu c ky ” he said. It's a rare 
specimen.” 

And so it proved to be. Botanists at the 
' state university were not familiar with 
(he variety, and sent samples to the New 
York botanical gardens. There the plant 
was identified as a species of solanum — ;t 
rarity indeed, for it had never before been 
reported from any part of the States. 


Seems odd do 
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Ip.s fur a Texas ranger, 
doesn't it? Spotting rare prairie plants 
hardly seems lo go with spotting border 
bandits, protecting prisoners from lynch 
law, capturing desperadoes, and dealing 
with the fifty-seven other varieties of out- 
law, For ninety years Texas rangers 
have hern fearless regulators of the south, 
western border, and between the bandits 
and the smugglers and the holdup men, 
their time 1ms been pretty well occupied 
most of those years with fighting. An old 
pioneer etched the type when he? said, "a 
ranger is a feller who can ride like a 
Mexican, trail like an Indian, ami fight 
like the Devil/' 

Meet Capt, Roy W„ Aldrich and you 
find a ranger who can qualify in many 
directions in addition to horsemanship, 
marksmanship, and an uncanny facility 
in dealing with had men. A naturalist 
who has made a study of the plants, ani- 
mals, and rocks of the sourluvepE, a book 
lover who has assembled one of the most 
remarkable libraries of pioneer times to 
he found in any private collect ion, Cap- 
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tain Aldridi is a man ci many hobbies, 
A few weeks afler that incident on (he 
Shaft er road and when he spotted the 
rare weed, the governor at Texas sent 
officers lo a certain town. It was the 
renter of a new oil field, ami its sudden 
prosperity had attracted die usual follow- 
ing of had men. Crime flourished and the 
local officers did nut fling, jO Aldrich was 
told to take three men and clean up the 
town. 

The party of four rangers arrived Sat- 
urday evening, and before midnight they 
had arrested eighty-seven men in one raid, 

“How did you do it?" I asked (he 
captain. "Weren't they armed?" 

“After arresting them wc picked up pis- 
tols all over the floor/' 

“lint why should a gang «F eighty -seven 
armed men drop lEiesr guns and surrender 
to four men?" 

"Well, Sir, I don’t know why they gave 
up. This was a hotel, with gambling on 
the third floor. We told 'em they were 
nil tier arrest, and they seemed to agree 
with us, right off.” 

"But how did you make that arrest, 
captain?"! persisted. 

"Shucks! We just went up there to the 
hotel. 1 aen L two of my men up the ft re 
escape to take 'em from the rear, and 
with the oilier ranger l pushed in the 
front way. We met a lookout mao at 
the head of the stairs, and he ran — down 


the steps. Saw our guns cocked, l reck oil 

'it Has a big room with eight or nine 
tallies and other gaming outfits, foggy 
Willi smoke, ‘Boys/ I said, ’we're rang- 
ers from headquarters in Austin, and 
there's two more of us hack at the fire 
escape/ 1 There were murmurs all over 
the room, anti then the sharp clattering 
noise of guns falling to the floor. I reckon 
nobody wanted to he taken with a pistol 
on him.” 

Capturing eighty- seven men in one haul 
is one tiling. Standing off a mob of a 
thousand is something different. This lat- 
ter experience was in another Texas coun- 
ty where a woman and child had been 
killed. The murderer had been positively 
identified hy a girl who had witnessed the 
Crime. A Itioh threatened to lynch him, 
hut the district judge was determined to 
keep the law in his own bands, so he 
telegraphed to Austin fur rangers. Al- 
drich was sen i with three men. 

"After the trial," related Aldrich, “we 
came down the courthouse steps with the 
condemned man, taking him back to the 
jail. A thousand men and more were 
massed in the yard. They were in ugly 
mood. You could jktsl feel it. Every- 
body seemed on edge. You can bet that 
we marched our prisoner across Jo the 
jail with our rilles cocked. 

"Of course, it is sheer nerve dial takes 
you through in a situation like that. We 



W litre Many df the Mear.lKrs cF the Tciag RsrfCfii Aft RmtuIIIkI | One liE <li$ Cawbiiy Camps Wtst of San 

A ntoji io i^urinK Meal Time abtrnt lh.c Check W&i-Dfi 





simply looked at the ringleaders 
wit 3i an eye that meant business, 
li the crowd had pulled 
irons and pint 1 into action, we 
couldn’t Elave lasted. Ion#. But 
we’d have got a good many of 
them tan — and the leaders first — 
and tliey knew it.' h 

Aldrich lives cm hi* farm of 110 
acres, in a fine old plantation 
house, irt the outskirts of Austin, 

Animals vie with plants in 
hig his home unique. When 
fast visited there, I saw deer, a 
prairie wolf, two javelins (wild 
hogs), a coon, a ringtail., skunks, 
squirrels, prairie dogs, ehacllala- 
tas (Mexican pheasants), and an 
alligator— all living together in peace. The 
wild d ticks dy up from the creek occasion 
ally and disappear into the blue, hut they 
always come back in a day or two and 
feed out of the captain’s hand. 

Upstairs irt the plantation house arc 
two immense rooms lined from door to 
ceiling on ah four walla with shelves of 
books— works of history, geography, hunt- 
ing, sports, anthropology, zoology, botany 
and other sciences. The captain has tried 
to collect every book ever printed about 
the Texas rangers, and 1 suppose he has 
succeeded, for this corner of his library 
is packed. Ifc has many rare volumes 
on Indian fighting and pioneer |if 
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AUTO JACKS INSTALLED ON CAR 
MAKE TIKE CHANGES EASY 


Changing tires 
on t lie road is great-- 
ly simplified by the 
ttsc of a set of jacks 
installed per m.v 
nently on the aulo. 
They are attached 
inside the bumper 
to the frame of the 
car, and raising a 
wheel is merely a 
matter of turning a 
crank inserted tn 
the jack nearest the 
wheel to be re- 
paired. The perma- 
nent '■ct of jacks is 
inexpensive, ,-, 
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EGG SORTER AND CANDLER CAN 
TEST THOUSANDS DAILY 

Five persons can ssirt and caudle fifS.QOQ 
eggs a tlay with the aid Ol ail improved 
machine introduced m Germany. 1< auto- 
matically tests the cgfgs, weighs them and 
distributes them into five different grades 
for sale. p A . „ - 

_l 44 .l--vv, , 

SUN IS SEEN AS POWER PLANT 

OF THE FUTURE ^ yG ^ 

Solar radiation is expected by some 
scientists to represent the world’s future 
power plant. One physicist ha* found that 
the sunshine falling on a house roof is 
sufficient to supply all the power require- 
ments of the average household, if 

could be utilize 
At present it is pos- 
sllde to draw elec- 
trical energy 
solar radiation, but 
it is : i fit economical 
to do so on a large 
scale. Solar radia- 
tion is- equal to 7 
horsey Gw er Art ac re, 
and there is suffi- 
cient power in nr- 
storm to supply 
needs of a 
for a century, if 
could he 

stored and Convert- 
ed into electrical 
egergy. 



REBUILDING OLD FORT TESTS ENGINEERS’ SKILL 



Above 1 , RepcsiditUjdon ol 
Pnuiuig. hy Paul Sixtycr, 
Shrt*liii Orig(l«l Kyi 1 . 3 - 
ibfc lM Fort D <■ £i i 1* ■i i ;i , 
and, at LeFt Model Re 
constructed from T>riv-‘inK 
by Cape. John Whistler 
Nn-* in llie War Depart 
nidi i Flies, ai Wuhing- 
lriii . Belov/, S ( e n e at 
F*rtter; H USiliSi I! K ^1^. WdflC- 
ers Ail' K^ir-sHAiutng: file 

Old F-ur! f;nr 1'Jls.pliy II 
tin Chic a eg CrptvnnUl 
Crlebrit ion, in 1943 
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Fori Dearborn, the historic lug lo rt of 
early Chicago, h rising ill; replica, under 
the. shadows of skyscrapers for the city's 
centennial celebration in 19,33. “T’d rat lift 
build twenty stories in steel than a Job 
like this/' said R, J, Sipehen. contractor 
in charge. skyscraper is simple in 

comparison. Why, building in logs i? 
almost a lost art/’ Then lie went on to 
explain some of the problems involved in 
fr i tli fully reproducing the famous fort. 
I n the first place, there was considerable 
difficulty in finding men who understood 
the art of working with logs. Then there 
was a hunt for suitable timber. Norway 
pine as Eo catetl in the desired quantity 
and sizes not far from Duluth, Minn., and 
was transported to Chicago. The plans 
were drawn from an accurate model and 
from a sketch made by Capt. John Wliist- 
Ier, the grandfather of the famous artier. 
The builders of the Original fort used 
man power exclusively, and workers on 
the replica were forced to follow the same 
practice except that horses were used to 
snake the logs into position. The whirr 
of an electric saw was about the only 
modern note during (he construction, for 
nearly all the work was done with hand 
tools. More than 65, DUG lineal feet of logs 
were dressed and shaped for the structure. 
To reproduce the effect of age, part of 
the bark was left on. Wooden pegs were 
used throu ffh out, and the roofs were cov- 
ered with split cedar shakes. 


RUBBER CAP FOR MILK BOTTLE 
KEEPS CONTENTS CLEAN 

/S 0 7 

Bottled milk ‘ — 

and Crdiiin Win 

kepi clean and 
free from germs 
bv removing the 
paper cap Oil de- 
livery and replac- 
ing it with a rub- 
ber cap which fits 
tightly over the 
top of the container. This cap can be 
sterilized by boiling, keeps the rim of the 
bottle clean and the contents free from 
ice-box odors, and aj#st prevents spilling 

if tbfcvbotcJe is 
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Giant Rjrg T.^ld CoitUlHca Ago t*y 
jiioni J^ird na C-ornjiaficl ^.-ith ■* 


GIANT EGG OF ELEPHANT BIRD 

LAID MANY CENTURIES AGO 

Worth more than its weight in gold, a 
rare and almost priceless specimen of the 
huge egg of the elephant bird has been 
brought to this country after having been 

dug from the sands of Madagascar, where 
it was laid many centuries ago, The bird 
that laid Lius egg i? properly known a? 
the .Tpyornis maxim us, and hi legend wits 
called "The bird as big as a mountain/' 
Tile egg is thirty inches in Circumference 
one way, and twenty-six and one- half 
Inches the other. 

LIGHTS JN winter TKTCK BIRDS 
TNTO FLY TNG NORTH /y *f A 

FurtEicr evidence that Eight and not a 
change of temperature. U a fun da mental 
cause for liird migration, is presented by 
Willia m Rowan, of jh^-tJniveriify nf Al- 
berta, jvh.o t ncTei'E crows into flying 
northWird even in the winter. By re- 
versing the season? with artificial lights, 
he procured the effect of the longer days 
of spring, although v, inter was near, After 
a period of this treatment, rhe crows were 
released. Msnv of them flew north. 
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POPULAR M E C H ANI CS 

LOST ART OF LOG BUILDING IB | 

REVIVED FOR WORLD'S FAIR 




U*Ul. 3- T. SdCrldii, tl LI! QUI-Styta lusher Plant at Ft. Mycr ; 


TjJe«ir, ilt Cnslii-J and Was Killed; the Accident Led i:> 1 itipr:- i., n t ]nnpr-uv 

By CORLEY McDARMENT, 

^ GREAT silver- winged air Eincr roars with flying anti airplan 


Shortlv^After Thi*. PliQtoErap.il Wtt 
ni in tilt Plane'e Design 



over a flying field. It banks sharply 
into the wind, glides down for a perfect 
landing, and rolls tip la the l 'liiiie rr where 
the passengers leave their upholstered 
seats and trip down the little ladder to the 
ground. Everything suggests safety ami 
comfort, 

Ent every hit of the safety, and most of 
the comfort, in that huge air liner was 
hough t with the highest fee in human life 
of anything outside a war. All prog- 
ress has required sacrifice. Many trains 
were wrecked and hundreds of people 
killed in forcing the birth of the automatic 
switch. Steamships have blown up or 
been w recked upon shoals with heavy loss 
of property and life in forcing the birth 
of new engineering ideas or foghorns and 
lighthouses. 

Aviation, the most spectacular factor in 
human progress, was born in death and 
has been reared in the lifeblood of mar- 
tyrs. Nearly every little trick connected 


atojy 

milling has been 
t from the clouds 


learned by seeing men ta 
to flic earth. 

“Let us avenge our deadll 1 ' ex claimed 
FSlcriot, the great French flyer, in January, 
1910, when he heard of the death of Dela- 
g range who plunged to earth because his 
engine bed was not strong enough to hold 
the motor. Aviators have been avengiug 
their dead ever si nee. 

Men have not easily learned to fly, nor 
have they been very apt at building flying 
machines. Almost every lesson in maneu- 
ver and manufacture has been driven 
home by tragedy. Sometimes the lesson 
was learned hv death coming in driblets, 
arid at other times there was wholesale 
slaughter. 

It took a lot of killings to find out for 
certain that an airplane needed a tail, that 
ailerons were necessary, that a rudder 
made for safety, that an engine bed half to 
be strong enough to hold the motor, that 
wing spars and ribs had to stand a jot of 


SO 
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POPULAR MECHANICS 


that a,]] obstacle on the 





gaff. that binge fins 
could break. that 
fittings could pull 
out and crystalline, 
that wing-tip flutter 
at high speeds had 
to be co ni] Here tl , 
a ml tEiat. landing 
Sears had to take a 
tremendous jolt In 
the strictly living 
end of aviation, it 
took a pile oi dead 
to bring out (he 
Tacts, that a sideslip 
may he stopped by 
ruddering into it, 
that a tail spilt may 
lie checked by 
throwing Lbe con- 
trols into neutral, 
that a downwind turn clone to the ground 
is tlaTige rous, that a stall may be tragic, 
lEial an airplane, can easily toss a man out 
into the air if his safety belt is rtOt budded, 
tEiat a sudden and steep Koom from a long 
bast glide may make a man unconscious, 
that there is no “dying instinct” in log 
and darkness, that aerial navigation or 
“avigutmn 1 * necessary for long flights, 
that "dead-air” areas exist behind hills, 
that landings upon glassy water must be 
made with caution, that allowing a motor 
to get too cold In flight may cause stop- 
page at n critic.il moment, th.it the inclina- 
tion 10 turn back to the field when a motor 
uuits on the takc-ofr is usually fatal, and 


i>nl rr tin! LfiirtT PtTPlM 
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Ian (ting field may he the 
cati sc of disaster. 

From the earliest times 
men have been killing 
them selves in attempts to 
ily, hut the real martyr- 
dom of modern aviation 
did not F>egin until the 
nineties. On Aug. Ill, 
lS9fi„ Otto LElEenfhal, a 
German scientist, was 
flying lli si glider in a 
strong wind, Re had a 
line from Ills elevators, t-p 

his head, hut in a sudden 
gust of w ind, he appar- 
ently failed to work Elis 
head properly and 
the glider came 
down, SI use on, and 
killed the flyer, LiEi- 
en tlml w as using li 

.curved - surface 

wing. He had made 
2.rXK) flights with his 
gliders and proved 
that the curved 
wing would lift a 
mail. Elis death 
pointed out that a 
better elevator con- 
trol was necessary, 
Tn 1 908 , one year 
a I L er the Wright 
brothers; bad suc- 
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ties k fully flown ivith powered gliders, or 
airplanes, Lieutenant Sel fridge, of the 
U. S, army, made a flight with Orville 
Wright, at Ft. Mycr, Va. One of the 
propellers struck a wire connecting the 
rudder and main planes. This put the 
rudder and one propeller out of action 
and (he opposite propeller took all the 
power to one side. The result was a 
smash-up and Lieutenant Selfridge was 
killed, But from that day to this no 
wires have hern placed on an airplane 
where the propeller could Come in contact 
with diem. 

It is not possible to name alt the mar- 
tyrs of aviation outside of a book, There 
have been too many, and the causes nf 
their martyrdom lia\ r e often been compli- 





cated, Slut a pecu- 
liar thing 1 about air 
accidents is the fact 
that the “reputa- 
tion 11 which goes 
out about it has as 
much effect as the 
real Cause, 

Take Hie case of 
the s 'F.agle crash 
in the summer of 
1921, when Col. Ar- 
chie Miller and six 
other prominent 
people were killed 
at Indian Head, 
Mil, The real cause 


TftrtC HflTtyn of Aviation, Cyrus Beilis, Lieut. AttK-. 
arcilur Pearson, »nrt Burt SkccL 


of this airplane 
wreck wilt never he 
known. But the 
news went out to 
aviators via gossip 
that all the passen- 
ge rs w ere piled 
down on top of the 
pilot in the nose of 
the plane. Si lice 
that day, all hig 
passenger planes 
have had the seats 
fastened to the floor 
and safety belts are 
on every seat. Some 
planes have two or 
more compart meats 
so that passengers cannot alt fall forward 
in a heap if the piano gets into a dive. 
And the pilot in in ft little compartment 
to h i [Si self. 

tn [he ease of the airship ^Shenandoah,” 
it was decided that a ”1iue aquair helped 
break her up and dash her against the 
Ohio hills with fearful loss of life a few 
yearn ago. But the navigating gondola 
containing Commander Lownsdownc and 
other officers was wrenched loose from 
the main body of the ship and fell free like 
a meteor. Si [ice then airships have had 
that gondola built up so close to the main 
hag and fastened so securely that it is not 
likely another similar mishap could occur. 

The beloved John Rodgers, navy com- 
mander, came in for a landing at Phila- 
delphia one clay in 192b, crashed and 


P O P U L A R M E C II A X I C £ 



S4 




have gone before, but the 
roar or mighty motors in 
huge silver-wiftged a i r 
liners i tea t speed across 
the 5 by, reverberates 
agftinst the scene of the 
crashes that made the 
thirignossiblc, 

/HT 

SLEEP ON SHAKING 
BEDS TO STUDY 
NOISE EFFECT 


Nine Colgate Univer- 
sity students recently 
completed a period of 
nightly sleeping on vi- 
brating beds while pro- 
fessor 1 ? studied the ef~ 
foots of noise on rc-U anti 
slumber. The "rumble’' 
beds combined noise and 
Vibrations in a way to 
imitate some of the sleep- 
ing obstacles of the ma- 
chine age. The vibra- 
tion produced was about 
equal to that experienced 

in a grind a u t oninlule and 
was attained by hanging 
electric, motors under the 
beds, allowing them to 
swing from the springs 
with their accessory ap- 

Ninrt«H YMWfl or Plui« ; TUs) PhdWf Slwws Ship rf L9L] ; Befaw in paratUS, Tll@ ttOISC wa& 

Trtiji-rciu^sl Ar?py PUni? of 19 SO 

killed himself. He had to make an ap- 
proach over water which was "glassy," 
and whatever the real cause may have 
been, the reputation was that the water 
deceived him, and every flying man of the 
navy remembers this incident and is chary 
of glassy water, 

The death of Lieut, George Burgess and 
a newspaper correspondent, in the fall of 
Id^o, in the Allegheny mountains hefweetl 
Washington, D. C., and. Wheeling, W. Va., 
ivas one of a long string oj. accidents which 
had gone before in tins “graveyard of 
cross-country flyers,” and it hastened the 
establishment of weather stations and 
emergency larding Helds in this area. 

fidt the li St goes on. If is not yet filled, 
bfen and women are still sacrificing llieir 
lives in rounding out perfection in avia- 
tion. The great pioneers — the giants — 

kJLA, 


a hum a bit fainter than 
conversational loudness, and both noise 
and vibration continued all night. Al- 
though subject (0 further test and verifi- 
cation, the experiments showed that steep- 
ing under such conditions tended to in- 
duce more headaches, more circles under 
the eyes, more unsteadiness on the feet, 
more buying in the head during the day, 
and more irritation from ordinary things. 
Students said time dragged more, they 
were prone to laugh at common occur- 
rences, bad more desire to be alone and 
less to engage hi conversation, and re- 
fill 3 red more effort to start to do routine 
work, Early results indicated that the 
belief that one can get used to noises Es 
erroneous, because the effects of the sec- 
ond week were more severe. Previous ex- 
periments showed that noise atone In- 
creased blood pressure during sleep. 
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WHEAT CARRIED BY PIPELINE 
PROM FIELD TO MARKET 

I nstcad of hauling wheat eighteen miles 
over rough roads, several grain growers 
hi the State of Washington send it from 
farm So railroad hv pipe title. "Idle grain 
slides through a one-inch galvanized iron 
pipe direct to the railroad s La: inn where 
sacking is done tor >onie consignments, 
Willie hi other instances wheat is run from 
the pipe directly into Freight cars. Haul- 
ing crises about fifteen cents a bushel and 
the pipe-line method less than Lwu cents, 
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ADJUSTABLE AIRPLANE WINGS 
APE CHANGED IN FLIGHT^ J 

Adju stable airplane wings whose thick- 
ness may be altered while the ship is in 
flight have been tested recently to demon- 
strait the iitv color's claim that their vari- 
able angle? facilitate maneuverability and 
control. Through a combination of ad- 
justable ribs with in ihe wlng f controlled 
by turning a crank in the cockpit, the 
wing.? ran he flattened for high-speed fly- 
ing, or the angles increased by making 


Ktivii :rti; Lighted Ctpnrrt 
pensc; the “Smote*” 1» 

READY-LIGHTED C IGA RETS SAVE 
USE OK MATCHES 
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METAL ALLOY FOP SMALL BOAT 
IS LIGHTER THAN WOOD 

Lighter than wood and 


impervious to 


Adjustable AlrplgH-0 WSrip WhM* ThltkifMIH May 
Aljirt.l 14 Increase SnccC or Lifting Power 


the wing sect inn thicker for q trick 


-.duv,> landing and added lifting power. be>ljippe. 


sen water, a metal alloy known as^Birma- 
bright' 1 has been used with success by 
English manufacturer in making 
mall boats. The principal draw’ back lo- 
an" kind qt metal for small craft has al- 
been tEiat trie parts must be no thin, 
attain lightness, dial insufficient metal 
owed for CO tin ter sunk rivet lirdcs or 
Enough tliickness can lie 
ll aluminum, hut it was found 
this moral difl not weld well for this 
The alloy has been used in 
a sixteen. foot boat formed oF 
* ■s^hroe casting?, and a twenty-two- font 
(-S^braft built by a cast -framing system. One 
take- advantage of such boats is that they can 
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parts ajid as. 
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jin bled Toeally. 


■ igarcts arc sold rcady-liglited from a 
c "ii-in-Lbe-dot machine introduced in 
England, Within five seconds after d rop- 
P 11 . a pc tiny, the cigar el is cupelled into a 
venient rack at the base. The a pp il- 
ia: i? is thoroughly protected against fire 
hazards. 



GREATER FIRE gCST 
MAY RAISE PLANE 
INSURANCE RATE 


Fire losses of airplane 
hangars and -r m rs s l: is t .ti r 
v. hick, during 1929, 
El in on iice-r! to shout $i r i'90,- 
000, jumper! to approxi- 
mately SI,SiOO,000 during 
the first six months of 
1930, insurance faLat^taoi> 
show, If the rate of in- 
crease; conti n ties, Lhe cos* 
of airplane insurance, 
which in the Case of a 
smalt plane often aver- 
ages seventeen per cent 
of the operating cosL, 
may he raisfirt t v cm high- 
er. Insurance companies 
I iave suggested that each 
airport design ale an nllfi- 
CLal as a safety engineer 
to enforce regulations 
against smoking in han- 
gars, fueling of aircraft 
or motor vehicles There, 
and other uses involving 
lire hazard. 


Queer apparatus 
PLAYS COLOR 
lui/fi MUSIC 


Tlujcfciitliljr Modernistic Oiurch at Pnifuc Wbicl>. Except fijT ttn> CtOTMI, Experiments in prtJ- 
W » HE b * fiu ring musiq or rhythm 

in a symphony oF color, rattier than 
sound, have been carried on for years with 
apparatus capable of repeating a limited 
number of colors in succession. Lately, 
however* there has been constructed in 
Prague, Czechoslovakia, a complicated 
m c~V h a ri i s m , ~ i n 

curious and complicated part of the appa- 
ratus is the audio itr nature shown h/rc. 


CHURCH LOOKS LIKE A FACTORY 
EXCEPT FOR CROSSES 


Striking! y different in appearance from 
jhe conventional house at worship, a 
-*rJ- ■ ll i' !," 1 1 thoroughly modern! -.tie in design 
has been completed recently at Prague, 
The exterior oF the structure might easily 
he taken for an American industrial 
plant, except for the glass- i nefosert hah 
cylindrical column indde of which is tEie 
auditorium, and the crosses which snr 
mount this section and a tower at the 
Opposite end. 


€[A telephone that not only records a 
caller's communication, hut also tells of 
the owner's absence and, in addition, can 
Tie used as a radio receiver, is the inven- 
tion of a Swedish engineer. 
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NO COATINGS K 
WOOD FREE OF ^ 
MOISTURE 
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KEEP 1 


A H 
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r 

\\ r 3iile serial n kinds of 
coating are more eft'ec- 
" ,'e tli an others, non e is 
1 e to protect wood 
completely from illdis* 
til re absorption, l be for. 
esl service has found 
after fifteen years of ex- 
perimenting with a 1 1 
ires of paints, varnishes, 
mimcls and other nia- 
c rial?. The tests showed 
hat alum inn in -lea i coat- 
ogs mixed with paint or 
ariiisli were most effec- 
tive, that a few asphaltic 
nd bituminous paints 
— had good moisture resist * 
^iiice and that the appli- 
ration of extra coats of 
Spar v aril is lies gave bel- 
ter result?. The addition 
varnishes 
ire resistant 
ls revealed. 


* Aii pigments to v 
Snade them nitir 
XiFic experiments 


Moving: All E" - >■ | ; h i - S 1 1 1 1 y G-ffie* Uunldini; WcighlnE 11.005 Twin-- th-r 
Show* ttic Structure ItJitr It Hid Been T-.ifiieii AiftHii.l 


to moist ti re. 
The coatings 

were applied according to approved meth- 
ods, and the results were tabulated. 


EIGHT- STORY BUILDING MOVED 
EY EIGHTEEN MEN 


SCHOOL GIRL’S FIGURE GUARDS 
PASSENGERS LEAVING 


^ 3 

Children riding in school busses'ln one 
section of Indiana arc protected, from ap- 
proaching trafiic as they leave or enter the 
vehicle by the swinging figure of a school 
girl which projects 


from the rear ol the 
bus on the left side. 
The brightly col- 
ored figure is Cone 
feet tall and bears 
a warning Sign, 
When the bus is in 
motion, ihe warn- 
i u g is f aided into 
the rear Of tile 
coach, and when it 
Stops, the little- gir! 
IS swung into vis- 
ible position h y 
a lever located in 
the driver’s com- 
part me tv 


Eighteen men recently moved an eight- 
story Indianapolis building wei gliing 22,- 
000,00ft pounds a distance of fifty feet in 
one direction, turned if around and rolled 
it a block ill another direction to make 
room for a new structure. The building 
housed the genera [ offices nf a tclcjdunn 
company and GQ0 girl operators and other 
employes continued their work of answer- 
ing calls as the 


5ns r. u i :ij; Figure rif GLri al Rear of Schonl Dus Guard;; 
,.- ^Chiidrtn Eram ApTirc-ichtn k Traffic 


fi u aiding w a s 
moved. In t li e 
structure itself ele- 
vators ran, anr( gas, 
steam heat, water, 
electric power and 
sewage f a c i 1 i t i e 
were maintained 
through ftcxib 
connections. T li 
average rate of 
movement iv a s 
about fifteen inches 
an hour, but the 
occupants were urs* 
able to detect any 
motion. 
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By HAROLD T. WILKINS 


"A inn i nut. a in guide has discovered tbir- 
teen skeletons tying in a gorge, near Ke- 
rmis, Switzerland* with rifles of an obso- 
lete pattern lying alongside, where they 
are believed to have been for more than 
fifty years.” — A recent news cable to 
London,. 


■ Y rS 

hK 

splits grim story .1 , ‘orgotten 
Si. * tragedy i:- orn. of a mini her of 
J f[Lieer cy - - ■ i i? ■ and i Ivt ltures in 
5 I lie r ra n gc Fiapp ei i i r i es wh icb 

^ riaily he Fall Swiss professional Al- 
pine guides and mourn uineers, 
uho, each spring nd summer, 
rope theniselvf'; al tile head and 
tail olt .1 chain "I i otiri - 1 1 hack 
■ Lffi ■ in ihf snowy glaciers with 
their ice axes, and nnxioHsly 
Ef\v~aU'li Lite visitors ascend the ice 
walls, 

^ Ef [hr unfledged mountaineer 
f-g-* - Ft i -,w, he has nm I <u ’ ■ ■ of the 

yC*, ice," ifc i ’,<1 i: ikelv to - ip *: wn to 

O the edge iii dizzy precipice anti 
imperil the lives utl, lh< guides 
^ hang on the iat,' ’■‘ij . ami care-* 

inJli lift tin :l i : - Li o ii t I- 1. in ore 

step to until her, till h« reaches 
safety onthe sides or Schreckhorn 
nr the icy Dent Bh'illd The 
guide rl.-i i l j i'i k- his life :a give 
hi’ party pleasure, "r goes out of 
! : i ■ way iu - ave nr i- cl in her in 
distress, 

1 )ne f:,mous gui Le recently told 

-:-tv of ;l nig id venture 

Bh | e bad wh< n crossing alone a 
■ desolate and 11111 re'jmriii od .;lafEer 
I . '! tin- eastern \lps. 'le -lipped 
™ ^ ami fell into ft tremendous cre- 
vasse — an almost hot t omits s 
chrism in the ice. Luckily. :. ledge 
caught hi eii and broke bis mil. 
When In? recovered from the 
si lock, he ftr-t cong at pi; ri <1 him- 
self i ti having no broken bones, 
“I knew it was worse than use- 
less to shout for help ' 1 lie said. 
"Nobody ever passed that way; 
ior it is nut of tile usual track of summer 
vi h itors who cl i nth t lie pa s s es abo v e 1 he 
snow line. It was as though I Lay at the 
bottom of a shaft in a very deep mine. 
Far, very far above me, I dimly glimpsed 
a pen point of blue -k;, , In desperation, 

1 Set to, and cut steps with my ice £IX in 
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ilie .slipjn cry walla of lire crevasse; 
Imt T could! gel nrj foothold. Each 
time 1 tried, so step up. I slipped 
hack nearer to the clua-m yawn- 
ing under the Icd^e. I gavo st up, 
and -.at down in despair, I Tours 
went by, Alt i hr land and. drink 
itt my rucksack was gone, I must 
have dozed nit willi 5 lie fatigue 
and worry. Suddenly T woke 
with a start. Voices sounded 
above. I yelled i«ir aid. The blue 
patch eu the top was blotted out. 
Somebody Conked down, The 
iir.-ul was withdrawn with a faint 
and encouraging shout* Soon n 
rope slipped down toward me, I 
clutched it and dipped the ttoose 
round my shoulders; Then 3 
must have tainted ; for when i 
CEimt Id. 1 was lyirtj* un the mush 
hi the hot sunshine while some- 
one poured brandy down my 
throat. With his three guides. 
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Td^ IT.alfi. CdutI-m-t t- IE- Withjim; Lnni. ftmrtriT P rirw.fti« 

.Uti'K, Swiss Guide Expkrin? t'nc Interior of a Cpcvuse [n e Glacier to f ind dl Mhfttag CSriiliO'f. 

UlI.-.v. ASpioe Party on Top of Cmu in GaaUojrci RingM 


POPULAR MECHANICS 




fYiiuti'-y Y. B/ihr 

Guides and Pariy Ascending a Peak tn the Wds&lutrii HI rig* of tlrt Monte TJiiia A l]>6 : & J-Oftfif CtliMti U a 
^ cTset of Separate Feat? Isk(i This . M-any oE Them HarardBiia 


an English traveler, luckily for me, 
chanced to be uro the lonely glacier, 
when one of the guides saw my alpen- 
stock lying 1 in a niche of the ice.” 

The Matterhorn's peak, 14-.750 feet high, 
Iti the southern Alps, is famous for thrill- 
ing escapes and tragic happenings. The 
first English party to climb tlie Matter- 
horn were a welt-known Alpine climber 
Ed ward Whymper, Lord FraneEs Doitg- 
lits, a Mr. Hadow, Sir. Croa, Mr. Hudson, 
and two Swiss profession.! I guide's, father 
and sou, named Taugwalder. Thousands 
of feet up, .it the tail or tlie train, Hadow 
slipped oil the ice and fell against Croz. 
Both men lost their balasice. and dragged 
down Lord Douglas and Mr, Hudson, 
The taut rope snapped under the strain 
oF the four bodies, leaving the guides and 
one Englishman safe at the head of the 
train. Hurtling through the frozen air 
for 4.000 feet, the bodies of the four climb- 
ers smashed onto the Zermatt glacier 
below, 

Herr Biller, well-known todiiv as a 


Zermatt chief guide, who, although only 
thirty- two years of age, lias climbed tlie 
Matterhorn seventy times, speaks with a 
shudder of this tragic event which hap- 
pened 111 the days of Ills father. He him- 
self tells a story pi a terrible advent tir-c 
which heicll him recently on another fa- 
mous Swiss Alpine peak, the Dent 
Blanche. 

''Along with an Englishman, t was 
caught in a howling blizzard on that peak, 
and for five or s!k hours, we battled cm in 
tlie sc m [darkness. We Stumbled on and 
struck a donkey-back ridge or col. Here, 
to save ourselves from hidden perils, we 
Straddled the ridge like a horsed back. 
When the snow let up, we saw we were 
h trad filing a sort of tight- rope mount, on 
the tip of a precipice with a sheer drop 
on each side down to a glacier about 4 ,5*n0 
feet below 1 I started to hack out steps 
in the ice, hut desisted when T found LlnU 
every blow brought a dangerous shower 
of rock, stones and icc. To make matters 
worse, an electric Storm broke, and for a 
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Ion# tune the has, lies 
played round that ridge. 
The Englishman slipped 
and fell, and I was 
obliged to slip over on 
my side of the ridge, to 
balance Ills weight, and 
save him from a fall of 
4,51)0 feet. When wt got 
bath into the saddle 
aga>n, ivc wormed our 
wav painfully along till 
we reached a rock flank, 
or neck. I pushed him 
tinder a rock, and lay 
above him to keep him 
warm. A snowstorm 
buried us but when 
morning light broke, lit 
crawled out of our cave 
to tfac safety of a hut 
close to a near-by gla- 
cier," 

Another Swiss guide 
tells how he was one day, 
recently, summoned to 
the aid of climbers in 
d is tress, 0!] Mont Plant, 
“M. Tborct, the pilot of 
the Air Union, was tak- 






rn^rieiy Emile C 3 ra 

Ab&vft, iht MiEwhar-i. ill* Witerlrw □( Nfi^y Climbers, 
bmi, |J i:I'jw , a Guide :i: -a M c-u " > :■ = , = Hut 


ing people for flights over the 1dgliesU_*jind ducks over a 


ers waving their handkerchiefs to him at 
the ejid of ice axes. He hew back to 
Chamonix airdrome, painted under Ids 
wings, ''Don’t move; help Is On tile way,” ^ 
returned to the peak where the climbers 
were marooned, flew low sq that they 
could see him, ami tEien rushed back and 
telephoned to us from the airdrome. We 
readied the two climbers, who were 
badly injured, and with great difficulty got 
. them on our hacks and carried them to 
'r 1 the To ft no hut, on the Co! du CreantT 

™ — }U< 

-BEACON USED AS SCARECROW 

2 To protect rice Helds in Arkansas from 
J wild fowl, experiments have been made 
. 3 with an airplane beacon. The brilliant 
* v ^liglit ts calculated (o 


peaks in Europe when lie saw these climb 


(1 artel white rays have 
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Giliic Iruerjpb Appintus at HnrtJierii Lij; lifts Observatory at Ttitmui, Norwijr, Wlilth SpLh# ilau Calriri u£ the 
Nor: turn Lichts w Thai This Phciorarcion Can Be Subjected lo Kt.idy 


NORTHERN LIGHT OBSERVATORY 
IS NEAREST THE POLE 

To photograph and study the northern 
lights, an observatory has been construct- 
ed at TfoittsOj Norway, through contribu- 
tions from the Rockefeller fund and the 
Norwegian government. It is the farthest 
north of any observatory and is equipped 
with a spectrograph which splits the col- 
ors of the northern tights so that they may 
he subjected to scientific study, 
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GOLF SCORER ON CLUB SHAFT 
SAVES USING CARD 
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adjusted and the numbers ate not 
tr> become disarrange ri by accident, al- 
though they can he turned with little diffi- 
culty, The base of the scoter is of a flexi- 
Me material and is split so that the unit 
can he slipped qn the ■club shaft, 

OXYGEN BUBBLES FROM PLANT 
/)SZ) FATAL TO MOSQUITOES ^ 

Oxygen, usually essential tbjife, is fatal (Ti 
to mosquitoes in the wiggler sfbyc, it has 


Easily attached 
to the shaft of the 
putter* a scoring 
device, consisting 
of two numbered 
metal strips that 
are turned about 
eii grooves, sim- 
plifies the task of 
keeping a record 
of the strokes. 

When the total 
score reaches a number of two digits, tile 
second strip is brought into use. Both arc 
alined with a white mark. The scorer 
docs not interfere with play, in distantly' 




been found al G 
discovery in trod 
plant, called e1w 
Fm h bl cs of o a vgj 
where cEiarit w 


ncll University The— 

■a berTroTr^growiEig 
wbicb gives otT minute 
:n, T n pools of water 
growing, no mosquito 
larvre were fom/d, while others that con- 
tained no chaija were prolific breeding ^ 
places. It was/ thought that the oxygen- f' 1 - 
produced by tile plant might be respon- 
sible, and to prove it, mosquito larva; were 
placed in jars illed with water. Oxygen 
bubbles were admitted to some oi the 
containers, wh ie the others were left tin A 
disturbed. In a few days, lEie larva; from 

t oxygen emerged as mos- ^ 
in the other jars had died.-^^ 


the jars wit hoi 
quitoes, but al 


C Germ any us 
stations to exp 
freight trains. 


s motor engines sc small 
:lite the rearrangement of 
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ANIMAL TESTS GIVE FACTS 
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FOR TRIPS IN ROCKETS 

Experiments on animals in larj: 


r 

m lanjc and 
small gravitational fields have been sug- 
gested as n preparation for travel through 
space to other planets by Dr. I ed it) O. 


Stewart, of Prince tort U tiiversitv. Doct o r 
Stewar .L, migfi E Ht ld U Jb l~a w i tll r-animals or 
even njvti in a rotating cage where ce tt L ri p- 
qtn] Acceleration would simulate gravity. 

It lia's even been suggested, he added, that 
5 H$fa a ry I i Litter in a space ship might pro- 
vide the passengers with an artificial 
gravitational field so the crew could work 
under normal conditions. . - rt 

<U 

WOODEN EAILROADSTIN FOREST 
GIVE ACCESS TO TIMBER^ ^ j 

Wooden railroads, costing about onc- 
tetltb as much to build as tv first -class 
highway, are being constructed into tile 
forests of Oregon to give cheap access 
the year round to the lumber regions. 
These roads, with rails made entirely of 
■wood, have been found to reduce the cost 
of transporting timber from $3 to 50 cents 
a thousand feet. Under the old system, 
lumber could he handed over grave] roads 
only about three months out of a year, 
while under the new, it can he trans- 
ported the year round. The const ruc- 
tion of the road is extremely simple. The 
bed is prepared as for an ordinary di,r1 
mad, a nr | the ties are placed directly uii 
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PORTABLE £l LUNG f ' FOR FLYERS 
TO AID HIGH FLIGHTS 


Weighing lmt fourteen pounds, a port- 
able oxygen apparatus that has several 
improvements over the usual units of hs 
kind, is said to function so efficiently that 
flights to altitudes of at leasL 40,000 feel 
can he made without undue hazard nr 
difficulty. Because of the lightness of 
the outfit, it can also ho employed by 
parachute jumpers from great heights. 


GREASED MOUNTAINS FORMED 
LANDSCAPE OF OREGON J 


Warden Riilrujd Clipper titan a I.j.h :-1 H i|fk wrajc Built 
urtv the Timber ECcgijaa of Oitgnn 


Lubricated mountains which have slid 
considerable distances to form a topogra- 
phy of great magnitude have been found 
by geologists in the John Day river area 
of interior Oregon. ■~fmfne place great 
masses have moved toward the river, pro- 
during landslide pockets ami lakes be- 
cause the Columbia river lavas, hundreds 
of feet thick in places, poured over the 
John Day river clays, a formation easily 
softened by ground water. These clays 
then acted as a lubricant over which the 
heavy Columbia lava slid. 
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Occupant, AJkiwisia Him rui 


OCCUPANT OF LEAPING BALLOON 
WALKS ON WATER 

Probably the nearest approach in the 
seven-league hoots of fairytale Little is 
offered by a jumping balloon, the inven- 
tion of a California mail, Tile balloon is 
so designed il ini its buoyancy cars be made 
to counterbalance almost exactly the 
weight of the occupant, thus enabling him 
to walk, or more exactly, to jump, on 
water, with the aid ni a staff, equipped 
with a buoyant ball, for propulsion, 

BLOODSTAINS ARE SEEN AS AID 
*] L \ IN CRIME DETECTION 

A German expert is working cm a way 
by which bloodstains may be classified as 

For instance, 

i'Ucx^L Uji/b/ 


if tile stains on the clothing of a 
suspect could lie proved to he the 
same as the blood of the victim, 
the evidence would he considered 
important. Courts have recog- 
nized scientific tests (*> determine 
whetlier bloodstain-; were made 
by human blood or not, hut so 
far, there has not been intro- 
duced a successful test which will 
accurately determine flic blood 
group id Htain-i that have become 
thoroughly dried. In certain 
European countries, h is now 
customary to determine the blood 
groups ft" persons concerned 
with crimes involving wounding, 
as such evidence is regarded as 
valuable even though stains can- 
not be positively identified, 

AUTOrSTS' DANGER 
y j THE TWENTIES 

Analysis of automobile accf 
dents in California ilijr i n £ i be fir A 
six montTTs (if 1930 showed that 
drivers with two or more years 5 
experience figured in the greatest^ 
number of accidents, More thar 
12,1X10 drivers figuring in OveiL 
14,000 accidents had two or mere^, 

years of driving to their Credit. 
The “dangerous age" for molosr- 
isfs appeared to he from twenty 
to twenty-nine years, with 5.296 
drivers in acdrknrs in this age 
Drivers from thirty to thirty-nine-. 
Came next with those from forty to forty- 

"itirt tixjpfr 0 

BANDSAW WtTH FIVE WHEELS 
jftjj TAKES LONGER BLADE 

Fitted with five 
wheels instead of 
the conventional 
two, a bandsaw is 
now offered with 
t it o advantages 
over the ordinary 
kind. It accom- 
modules a much 
longer b I a d c 
will not dull so quickly, and a 
enables one to cut a wide beard 
a a rely into^fwo pieces. 
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/THREE-DIMENSION MOVIES SEEN 
IN PROJECTION PROCESS 

Success full stereoscopic motion pictures 
^ are still in the development static , but a 
t projection proceed recently demonstrated 
with .-it il t pictures ska K3?e*= ts. a way ill which 
^ movies may achtev\Llie full three dimcm- 
^ sions ill l be future H erbert l~ Ly es, 

of (lie Pcli telephone labo raTo ries, lias 
explained ffl'e ineTTiLjlHTTnch lie and asso- 
ciates have developed. On the firm nre 
embosser! narrow’ vertical ribs like those 
used on flic amateur mot ion -picture color 

film, These ribs art as cylindrical lenses,, 

’y' directing tlie light, while the screen is made 
as a series of vertical glass rods and the 
'picture is displayed from the hack. Per- 
sons looking at it from the front obtain a 
true stereoscopic effect due to (lie action 
of the light from the film and through the 
glass screen. The method at present is 
not suited for motion pictures. 

RADIO SET IN DELIVERY WAGON 
r\ FOR CUSTOMERS' BENEFIT 
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Gbis;- Wir-ttuiw. Itscd IrsluH tit Mttilt Bcr«n in. YL-ji. 
tors' Room in J«L1, to- Stup 



For the benefit of his customers, tlic 
iver of a bakery wagon ' 11 fj || fl i'i I ■■ , 

Y., lias equipped the horse-drdwrt vehicle 
with a radio- receiving seL. When he 
solicits orders, he aho supplies 1i)> cus- 
tomers v, irh the latest news flashes. 


GLASS REPLACES JAIL BARS 
TO STOP SMUGGLING 



Plate-glass, windows instead of the u>U- 
al steel screens are used irl the lieu Pasa- 
den a. Calif., cl t v jail in the visitors' room 
tn' separate File p rwmi ers from those vvh" 
come to sfcc therrL Conversation between 
tlie prisoners and visitors is carried on 
through perforations in die steel wall be- 
low the windows through which they gaze 
at each other. These perforations are so 
arranged, however, that not even a pin 
can be smuggled through from a friend to. 
a prisoner, Smuggling to prisoners was 
one of the ha sards always faced when the 
screens were used in the visitors' room. _ 

/ 7 ? 2 . 

FISH SCALER LIKE HAIR CLIPPER 

Operated hy a tiny electric motor, n 
machine that automatically removes the 
scales from fish has been invented bv (he 
bead of a PI Grids. fishing company. The 
scaler works somewhat like a liair clipper, 
slicing the scales from fish of any size as 
it comes in contact with them. 


JBabKry Wjkcti Equip-p**! i«J(h so the Delivery 

.Say Qan Pdh CllJWrrMirt Hue BaLl Scot* 



! LO& 

(hh^ 4 ^i jU>, 




(j... ]\AJUjO 


JA+vtX 




■*■- v* , tc 

- ^ ^ F 9 P 

‘sfrtt-S Up 


OUTPUT OF i^OJTOS AND WAGONS 

REVERSED TN FEW YEARS 

1 Automobiles and horse-drawn vehicles 
late reverse position? on the production 
scales after a period of twenty-five years. 
In 1904, nearly 2,000.000 horse- drawn, ve- 
hicles wit li a value ci more than $97 .CHXVJOO 
nciu manufactured, while only 199.11110- 
mo bites were produced in this country. 
Last year, the total automobile output was 
5J00.00O of an lmcontputed value, while 
122,734 horse-drawn vehicles, valued at 
$10*323,535, were produced. The number 
of two- wheeled carts, farm trucks and 
public conveyances drawn by horses itt- 
erea-ed during tFle last year, and one of 
the features of the industry is that there 
rs an increasing demand for more ex- 
pensive hand anil pusll carts. 


SILO LIKE A VACUUM CLEANER 
, 7j^J5 FILLED BY SUCTION 

Operating on the same principle an a 
vacuum rl caiier* a silo of galvo nixed iron, 
invented Eiy a French engineer, is filled by 1 
suction. All/electric or gasoline motor if 
eon nee ted .with a tube which slicks the 
bay or other material to the top of the 
*do r thep dropii it inside. By this method 
a silo i A ordinary dice can he filled, in iialf 
the time formerly 
reifit r'rc rE r ,j£ : , Jl 


■ " l i-i 1 1 k V ■Jfc-.tll & ] |xJ*f i-ll 

: Movies i: Fu-abal! Fiji :: r i :■ WiiOi Ca j-c h 

£ seism eras eh VDdec-EieetdilLE Madiar.c 


TALKTES 11 OF FOOTBALL GAME 
HELP IN TRAINING 


Athletic coaches have Used motion pic- 
'^tiirufi of foot batl game? for some time to 
4,1 na I vac various formations atld instruct 
ilic players, hut this season, an advanced 
j>nep was taken by I-. W, St. John, athleLic 
^li rector of Ohio State University, who hit 
H^upon the idea of making a voice record 
“is the movie was being filmed SO that a 
iiiiore faith fut description of the plays 
J might he given, While the pictures were 
yihi’ing taken, St. John dictated his com- 
SSuirits, play by play* to a voice-recording 
y machine commonly used in offices. A 
‘'transcript of his story was then made in 
duplicate and read at the showing of the 
j films, so that every player concerned could 
1 better understand the comments on his 
^particular performance anil the analysis 
?«f the plays. The cam era i were rail at a 
Us peed to make thirty- two exposures per 
Aagyorid, scmi-sltm- speed so that the move- 
J Writs could be Studied more accurately. 
Movies arc also bring i; --ed^i+ryletcrmiuc 
the best ways to teach run nr_rU and how 
they may improve rJ.K"r toe luiu j tie. In 
this o.i se lifgh-sp^etl Cameras were used 
and o ver Z.OQ&'ffictures -Luiiied, 
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Suiutay ^isilora C-ivLnp; a Herring FL-Llitrratrt Aid tfl iili n k a Lari;? Cal-rh llrroiiirh a Hole in the Ice; Hurc 

■3 tiSTiit-ra -uf llir I'isli Cir.iith: during the Winter 


IT WAS early in the morning 1 when an 
1 automobile dashed up u> ihe buildings 
of a wholesale fish dealer in Duluth, Minn. 
Obviously the man at the wheel was in a 
hurry as be leaped from l he ear amt 
rushed into the office, 

- * I want two iikitc gill nets and I want 
'em clinch/' he shouted to the clerk, "Got 
In get 'em .-Hit before dark. Tin: IterrElT 
have started r utm in’ hy my place. Scud 
our fifteen extra fish boxes on the morriiil' 
load. Dive me floats and leads for the 
nets. too. and let me gel goin'T 
Ten minute.- later the ticks were stowed 
iti ihe rear of the car ami Inc fisherman 
was .spending hack La ward liis place seven- 
ty -five miles nil ihe north shore of Lake 
Superior. In less than three hours, lie 
was in his sheds making the nets ready 
for the water. Before dark, lie had taken 
them in Iris out hoard motorboat U> the 
banks nearly a mile off shore and set 
them. The next morning they started 
to give a return Oil his investment. 

That incident 5s characteristic of the 
speed of the unique business that ha-, de 


veloped tils Lake Superior’s north shore — 
probably the unit completely motorized 
and the swiftest -moving fishing indimcm 
in tilt Country, if not in the world, 

A tew year? ago, that ii die mi ail would 
have been luckt to get his ncls w i I hill 
len days, He would have had to wait for 
die fishing c ng that called once a week for 
hi> shipments- salt fi-li in kegs during 
the summer and frozen fish in gunny 
sacks in she winter — given die skipper 
the order and gol along with insufficient 
equipment until the return of the ce-sel. 

But now tilings haw Changed. File hrst 
twenty- sc veil mile- of his homeward mnr- 
ney is over a broad concrete road running 
from Duluth to Two Harbors. For all 
practical purposes Et traverses die verv 
hack yard' of the fishing folks, who put 
out from the land in their small boats tu 
set their nets and bring in their catch. 
A ltd that means, dial the new road is giv- 
ing commercial service to nearly a thou- 
sand families who make their living from 
die waters, 

So h now, instead of a weekly, slow serv- 
ed 
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win anti bis wife, Jans fished from French 
river, about hallway between Duluth and 
Two Harbors, He awoke one morning 
j ii Denemhcr i" see 'Ci id ding cloiub living 
bei ore a northwester and a 3i till of snow in 
the air. lie must pull bis net-, tfuickly to 
land the night's Cate in liven with the aid of 
h is outbox rd mo [or, he knew that one man 
could not hope to handle a boat in dial 


Ca]i Miwst,, ;i Pet s>E Or»E oE th.E FiahErmcn'i F :.ro ! Lius, and Tun Fkwir.K. 
ihrc-Luh Canal at DnLuth io r Winter Avcnsira^e 


tee. 1 |n- i: lierim :i a i c .aMe 
to yet supplies and mar- 
ls i ■ t til err ‘ I ■ ' ■ i i ;■ 1 ' OT 

the slug; sli fishing iui.r- 
havr: given way to a licet 
of more than forty swift 

am chile truck-* th; - 

act ns a mother fl.ei.it io 
the small craft of the 
1] shews, They leave Du- 
luth and Two Harbors 
loaded with supplies, 
boxes, kegs and ice, and are back in a few 
hours loaded with fish fresh from ihe icy 
waters of Superior. 

Trout, wdtifefish atid herring, taken from 
the lake in (he mm ruing, can be delivered 
in Duluth hy noon, in St- Paul mid Min- 
neapolis that night, and in Chicago the 
next morning. A few hours after that 
they are in the markets of other large 
middle-west cities, virtually sis fresh as 
when taken from the water. 

But the motorising of the north- shore 
fishing industry hasn't taken the thrill 
and adventure out of the business. The 
motor trucks of the rival wholesalers race 
for market with just as much at slake as 
when the fishing schooners rate in from 
the Grand Banks of the Atlantic. And 
still, as always has been and, perhaps, al- 
ways will be, tire heart of th? industry 
is the man in the small boat. And when 
men take to the tossing waters in little 
craft, they are bound to meet with high 
adventure. 

Tli ere was the experience of Jans Ever 


blow, and his partner was away, His 
wife volunteered to go with him. Hardly 
had t h cv reached the net buoy, when the 
wind rose higher and the blizzard closed 
in about them. They abandoned their 
efforts to lift the net and started back. 
Their motor started, then coughed and 
stopped, nor could they get i,t going again. 
Each put nut a pair of oars and tried To 
row in, but their strength gave nut before 
they could cover line mile of wild water 
between the buoy and the shore. 

They had to give up and let the craft 
fh before the storm. When, a few hours 
liter, they brought up against a heaving 
ice pack on the south shore of the lake — 
twenty miles wide at this point — -the wife 
was overcome by tile Cold ant! uncon- 
scious. and feeling had almost left Ever- 
son's hands and feet- By this lime the 
temperature was down nearly to the zero 
mark. Summoning all his remaining 
strength, he forced (hr final through the 
ice cakes and finally made rhe strip of 
firm ice along the beach, already beginning 
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to crack from the force of the wavc&, 
Tile struggle across the tee to the shore 


BUILT-IN TOOL CHEST FOR AUTO 
FITS BEHIND TIRE RACK 





BLOCKS USED INSTEAD OF LOGS 
TO CONSTRUCT CABIN r j ^ j 

Logs have been sawed into eighteeti- 
incli lengths, instead, of being i:-ed a-- <?ii- 
rire U a! fl > in the construction of :m nl 1 rac^j^ 
[jve cah in. The Mocks arc firmly set hd^ 
mortar and form an interesting design 
Km hat i -C- ' ■!' ii I ! at ; ro luted. 1 

I lie use of uncut stone, 


f- 

Tml Chw: Bui - . Fnl a Dady o! Auto; 

fta:k over It Makti It Invisible 


virtually cvei'v loo 


■I 


( qntmimsg 

might he required lo repair eitv^fart of 
ie ear, an a 1 1 1 o in n h itc jx cwrt+t- exhibited 
Lo ndn.ifSi na -JTSul tltesl builL into the 
The tools ft into receptacles in a 
• - behind the spare-tire rack. Whim 
■ irk i.H in place, the receptacle is en 
. concealed, hot when the spare is re- 
ft complete set of equipment for 
• is available ill handy fnrns. 

OTQGRAPH LIKE BAS-RELIEF 

LIFELIKE EFFECT / J Q<* 

e of tFic beauties of sculpture are 
applied to photography by a special 
f- which gives the illusion of a third 
i in ci ion to a picture, caning the hair, 
hatures and form to stand ont in bas- 
rt i" Sucli photographs, in which lire 
i : i on ion of depth appears to be added, 
ar railed "sClllptographs” and van be 
hi. f • i- mu onjlinaiy pictures, jorflevop from 
snapshots, c 41/ ' 

“ U * , 

^ i - ' 1 'em poles of [lie American Indians 




e T _ _ . „ „ r- T V were monuments to 

Hwi Ha b&ireo fnm Lo^s anrl Set into Momr Fern ISiSy: , - • ■ ■ 

Walla qf This Attractive ■CaUiu j 1 'l n l llteif IClOlS. 


0 QujJLIi' Li) yMy 

^ Gif A^vlA. nA 
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were 


1/ti 


must have been a terrible ordeal, but Ever- 
son remembers little about it, A few 
hours later, a woodcutter, returning to Eiis 
shack, found them lying in the snow, the 
fisherman's unconscious form across that 
of his wile, where; he had fallen when the 
last of his strength ebbed away, It was 
several days before ihcv could be gotten 
to a physician, but both lived Lo return to 
their north-shore home. 

Fast transportation lias added a new 
item to the harvest from the waters- iced 
fresh fish. Seldom n week, from [he mid- 
dle; of March until late in December, that 
the fishermen of the north ill ore do not 
send out from 1,500 to 2.0Q0 boxes of fresh 
fish, each box Containing IDO pounds. 
Modern refrigeration makes it possible 
to ship the catch in perfect condition as 
far cast as Pittsburgh, west to Denver 
flu d south Lo Sl. Louis and Kansas City, 
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the receptacle, and swirled and twisted 
upward in constant motion. The traveler 
said he saw the natives compel a woman 
to mount ihe cone and drink ui the liquid, 
after which the tendrils seized and held 
her last as the da or! ike leaves closed and 
crushed her. Members ui the Marshall 
Field anthropological expedition investi- 
gated tFlu story, and while ttm talc of the 
tree was widely circu fated, its location was 
[lever specified and no basis was found for 
a belief Lhat such a plant ever existed. 
However, there are certain tropical trees 
that are very poisonous, and plants, such 
a> the pitcher plant, entrap anil consume 
insects, while in Loudon there is exhibited 
a plant from Inc! in which consumes ex- 
ceptionally large insects and even mice. 


QUEER CLOCK TELLS THE TIME 
.BY CHANGING SPOTS 


IW 


Gun T^il Kliffl 
Uw] (o 


TEAR-GAS GUN USED RY POLICE 
TO CAPTURE FUGITIVES 


Guns [hat fire tear-gas bombs have been 
made a part of the equipment of the Lds°^ 

A ngcly? policy . ILilu weapons can btTiised ' -i 

TTTi'li^pcrFC’ rioters, but are intended pnr-*^ 
ticularly for dislodging fugitives who inn;. 
ha.rric.ide them selves in a building 
threaten the lives of assaulting officer 1 ?. 


A dog that tells tike right time was ex- 
Eiibiled in New York recently. It is a 
mechanical affair so arranged that white 
spots register who? the hands un an or- 
dinary clock reveal. The .spot on the left 
indicates the hour and those on the right, 
Che minutes, At the time the accompany* 
jijng photograph was taken, tile time was 
kiifif tv-three minutes after one o'clock. 


MAN-EATING TREE ONLY MYTH 
INVESTIGATORS FIND 

Stories of a man- dating tree in Mada- 
gascar which obtains Its nourishment by 
capturing and devouring human being 
have been found by investigators to In: 
without foundation in fact. The tales of 
man-eating tree^ are based on a letter 
written in 187S by a traveler in Madaga? 
car, who said a native tribe on the 
worshiped a devil tree whose trunk wa 
eight feet tall and resembled a thick 
apple standing on. end. Huge leaves 
from the trunk like doors swung brick n 
ihdr hinges, and at the apex was a. re- 
ceptacle tilted iv i tli an intoxicating fluid, 
iepdHIs stretched out from 
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Clock Shaped LiStc s !"]<■£- WhitTi Hecisten Time tjy 
itiE Changing, lUffiitu Spots in the Eyes. 
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GROUND CATAPULT GIVES AIRPLANE FLYING START 
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Catapult: v*--ifri I 
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j'lijplin'E Heins Launched into Oie Air at Flying Speed from a Ground Catapu 

Kliiji hfmdn No Lonij Runway to Gather Speed eefore a Talse-Cnf 


Fs peri men is with various types oi air- 
plane catapults are being conducted in 

England 1)x t lie ISrilisli royal n : r ijnn^ .- 

tOne such dovicTTTtar.'TTas. been letted con- 
[dsts of a metal framework from nliidi 
die pfancs are launched into tlic air at 
-t?n yi citf speed, With tins apparatus a ship 
is able to leave die ground without a loti" 
j^rumvty anti Call be launched ill a region 
^ from which a take-off otherwise would Ik: 

3 1»1P, 

J 


trul of the propulsion machinery, one in 
ike eit??iite room nf Use I up; boat, one in die 
-pilothouse, and die third on the bridge 
of die ear float. 
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PILOTLES 


BY REMOTE CONTROL i?(> 

Guided Iiy remote control from the^ 


SAFETY DOOR LOCK ALSO ACTS 
n?i AS BOTTLE OPENER 

Easily adjusted, a 'teel guard lor the 
door lock FL1 t« on the inside oi any hinged 
oo 

Me, 

ape 

the lock socket of 

I 


nr to ]1 re vein its opening from the iml-^j 
le, It consists of two flat pieces held ¥ 
pother by a short din in One dips into 


bridge of a boat in tnw, an electric tugboat 
is bci it" operated mi dip 5t. Lawrence - J I 
river (o tow car float?. An electric con 
between the car float and 
controls steer 


system was necessary because the 
tugboat ii So small compared with the 
float, that a pilot run die tugboat was un- 
able fo see well enough to control the 
movements of hotli craft. The sleet tugW 
boat is 120 feeL long and propelled ^TS 
Dies el -electric drive. The sJ u L , j?h~jTS lt has 
a capadty^ej hi?mi -Llrfce" ears- Three 
operating stations ar^ provided for cmi- 


is always ready for 
screws are needed. 


the door and the Q 
other i- lifted irihVS; 
any one of three 
slots provide dfO 
This par I of div^pj 
guard can also be 
used as a Lottie 
Opener. The de 
rire can he carnet 
in the pocket or 
traveling bag and 
use, Xo holts or 


■Vritc our Bureau of Information, [f 
o wish L u know who makes or sells any 
frticEe described in this magazine. Send 

110 n^&^P4 <r su °, 

%/yvu - oi^ 
lo 5 (XU 
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Ore dS (he Finest and Llrirtt Yafhtp Alliwi, J. H. 
Morgan's "Corsair”; It Cost AppronimSitoty 83.0 ao.ODQ 

and li Luxuric-cily Equipped in Ti-vrry Eli'i-AiL 

IVE THOUSAND North American 

yachtsmen went dowtl to the sea in 
their own ships last year, carrying the 
emblems of /5(1 yacht club& to every mari- 
time nation on the globe. The princely 
sport of yachting adjusts itself to the most 
fabulous fortune, 

There are half a dozen private yacht? 
whose annual upkeep exceeds $30f>,00fl. J. 
F. Morgan's. 345-foot “Corsair 1 * probably 
will have cost her owner a Cool half mil- 
lion by her first birthday, March. 19.11 ■ 
her original cost was about SJ.DOO.tKlO, 
That sea yachting 1 is now becoming a 
major American industry is shown by the 
fact that about lUO.DOO people are directly 
concerned with ii. Til fii r e years, yachts 
in American waters have increased 150 
per cent. And during 1930, when she 
country stagnated tinder financial depres- 
sion. yacht building doubled. A single 
company was filling SI 9,(XX1,000 worth of 





orders as against ^l.flOO.flOO a tew years 
previously. 

Theae figures shake the faith of pcssi 
mists. The American is not content mere- 
ly to earn money ; he seeks ways oi spend- 
ing, too. And he Is not content with being 
a landlubber ’ he Craves sea adventure, but 
comfortable adventure. And so Yankee 
palaces arc cruising to the ends of the 
earth, supplied with victuals and luxuries 
that were formerly (be attributes only of 
monarch s, 

About 1 he strange win ins of yachtsmen, 
stories are legion. But the most famous 
oite concerns Henry Fort!. His 202-fnut 
yacht,, the ''-Sialia," was too short : he 
wanted twenty-one feet added. So lie 
summoned an architect and gave instruc- 
tions, The H S in lia" 1 was literally sawed in 
half, and a new 1 section place rl into Iter 
beam. Well satisfied with twenty-one 
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mure feet of sea room, 
Mr, Ford paid $650,000 tor 
t lie operation, which was 
$50,001} more than the 
"SlaliaY 1 original cost. 
T he new 5 e c t i o it cost 
about $30,000 per fooL. 
Soon Mr. Font tired of 
the ’"Si alia ' 1 and placed 
her on ike market, but 
yachtsmen were wary, 
fearing she was not sea- 
worthy. At length, she 
was soMr 

Used yachts are sold 
for from $50,000 up to 
$2 ,UOO.QOOl The broker’s 


commission is seven per cent, in the 
long run, this is ihp most economical 
way to buy si floating home, for with 
proper care a yacht will last many yen is 
alEowancc for replacement of movable 
parts, of course, being made. Astute sports- 
men pick tip some real bargains through 
honkers, Thun, A. M, Andrews bought 
I Ten ry Ford's $ 1 ,250.000 yacht for one- 
fifth tliaf price, 

A recent improvement in power yacht- 
ing has been the change from steam to 
Diesel propulsion, For yachts below 200 
fce(, this change has brought so many 
advantages that lm one would think 01 
building a steam yacht that size any more. 
High-speed Diesels actually have in- 
creased a yacht's criming range itw times. 
Formerlv l.flflh miles was considered ;l 
high range, but modem Diesel yachts 
mdse easily 6,00(1 miles. -V rtcl the largest 
mo (or-d riven pleasure boat ever built in 


33 1 ■ r,rv I Oi, ](■#, Tara, 
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"Minrint," a z2 5-Ffiol R^ho-nrier, an:r] Branie Fiiiurt- 
liea.il {,£ [lie '’IlL-Esmara" 
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teen knots and high 
speed between fifteen and 
sixteen knots, Save ill 
storms, she tlocs not have 
to jdo w d g ivn to plow 
til roup'!] heavy seas. Her 
si a I >5 I i J?ers reduce rot] and 
vibration. 

Coni m Li U 1 C a 1 1 0 n be- 
tween different parts at 
tile ship is by telephone. 
A it automat it el e v a t o r 
carries passengers be- 
tween decks. Electric 
refrigeration plants pre- 
serve foods at desired 
temperatures. Every 
pari of the vessel can be 
ventilated, heated, chilled 



tFa-c United Stales. “Hi- 
Ksmato/' can almost 
travel around flic globe 
ul l hunt refueling. Her 
cruising range is 20,000 
miles. With a reduction 
in size and weight, the 
Diesel engine makes it 
possible to increase a 
yacht's accci m m o dal ions 
without lengthening her 
bull, Thus the 13ft- font 
Diesel yacht offers as 
lunch usable space as the 
obi 150-foot steam yacht. 

For a vacht as large as 
J. I 3 . Morgan’s "Corsair.'* 
a turbo- electric drive lias 
been found most efficient. 

Until recent vears, the 
hull design in power IntE ™ dl, “ Vicm 
yachts followed the de- 
sign of sailboats. But with new power 
plants, arc Eiit eels can design fuller hull 
forms without sacrificing speed or effi- 
ciency. This m ca ns greater fuel-carrying 
capacity and steadiness in rough seas. An 
ultra-modern yacht employs gyroscopes 
for automatic steering. In foggy weather, 
her captain relies on a radio direction 
fin tier. Her cruising speed is about four- 


uf Ttve Launching!!; Abfivu, tins ''PLacErla" and, Betaw, 
Car] Tucker's “Mis runt" 

and lighted. The main deck may have 
a tennis court. The ship has a laun- 
dry for milady's finest lingerie, as well 
as for table linens anti ordinary wearing 
apparel, Bathrooms arc lined with tile. 
Staterooms, corridors and public fOO-illS 
arc expensively carpeted. Wall finish Lugs 
may he fine stone, stucco plaster, mating 
any, sandalwood, teak or oak. The main 
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AnmlitT View af Lhe 4, Hi- 
EsjDoro,' ' K Rtor- fi- ; -t eti 
VncJll will: Li'iiu Cr.rsir.K 
Kj ii|!l. Owned bjf II. Ed- 
ward MiIiivJIl. at High:, 

View :ih-p BflJid tho "i-Tclk 

? L ■ . " rJiii'iess Cruiser 
Owr.cil by Walter P. Chryv 
ler. rind. ftetflu', tilt l.iuiiri- 

;:.i\ Sirli/llinK E i.: .J i - 1 :i i the 
“Ca^lmuFia." the Protwrtjj 
of W. O. aE Detroit ; 

Lhe - F , t.Ui III" H.is- * 
Svn'l i! i:; Murf- lh:H-i Tivri-ly- 
l-jjihi Miles ;>T1 Hr in .ir.il Is 

Seventy-Five Feel Lent; 


pyrighied msiQnc 


Lilwee PIuiLog Cunriiij- Iita 1L IVcIJs, I nr. 
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saloon has a wood-burning fireplace, En- 
tertainment is offered by rarSiu, pipe organ, 
or n stewards' orchestra. The dining 
saloon may be converted into a ballroom. 
The 'hip curries her own evaporation 
and lilt ration plant ior making drinking 
water from sea brine. ITcr wireless keeps, 
in touch with the world’s, news. 

Aside from mere recreation, the private 
yacht has been found to be the ideal refuge 
for business, Tn quiet and freedom from 
disturbance, commerce and finance can 
he discussed to the exclusion oi all else. 

More wealthy yachtsmen are pursuing 
exploring expeditions. Recently, W, K„ 
Vanderbilt's ,r Ara" returned with a cargo 
of zoological trophies collected on a world 
cruise. Cornelia Crane's '"Illyria" is ex- 
ploring the Pacific ocean for the Field Mu- 
seum of Natural History, and Julian 
FI eisdimann's "’CamnrgrC has undertaken 
Ja find the missing link in anthropology. 

The Galapagos islands, off the South 
American coast, have been the haven of 
yacht explorers. Vincent As tor visited 
the islands with a staff of scientists in his 
"Noumiahal/' 


Eldrtdgc Johnson, former president of 
Victor Phonograph company,, will soon 
Like i party ui scientists to Easier island 
in a 265- mot yacht especially ljuilL for 
exploration. 

To build a yacht below eighty feet costs 
about ^1,000 per font. Above eighty feet, 
ihe cost runs up to about ?i,Q0fi per loot. 
But seaworthy eighty-foot yachts can he 
picked from a broker’s list for about 
>5 0,(100. Such a yacht would carry a crew 
of live: a captain, paid 3250 per mouth; 
engineer, $175; two sailor;. It and a 
mess buy at $80, Uniforms for the crew 
would Cd't about $625 per season; insur- 
ance about 31 , 3 {lf) per year, and winter 
storage abuti L S ( J00. Fitting out, drydoch- 
tng and such charges would total 31,500. 

Food for the crew would cost $225 per 
month, and food for the owners $3.50 per 
day per person. Two E Of >- horse power en- 
gine a would hum twenty- five gallons of 
fuel per hour. TElc h casern's, lubricating 
nil would cost 51LHE, and all other inciden- 
tals $5lKt- Thus the season's operating 
budget would about equal that ot a fine 
residence on land. 



Beene hirfare the Launching of Hit Spacious “Corub" Under Cwiilfcictlon at Bath, M«. ; in Addition t» t&r? 
High Original Crxi ot a J 3 i.iST liki.: This, ihr Maintenance lx StupEniouis 



GndJ U jul H- tJuX^JX tf«- 




FIRST OIL -ELEC 


QUa ' ?' ^ ^ w • /% Y 

J n /vn ITT t 1> Xll TU 1 /IT] I TfcT IX] L7 ■*' J ™ 1 T 


■^5 


fcXR 


AIL 


A 


Oil-K'lectric Hailway Car Whidi Operates under Its Own. Fewer Supplied by Molars 
Forward. Compartment: It Can Travel ni Eighty-Five MiLes nit Hour 


At Ytnji]ff(;tunv]] r Ohio, thfi first “twiti- 
si?t ,r oil-electric railivay cat was placed in 
service recently, operating under iis own 
power from energy supplied by motors 
and generators in the forward compart- 
ment. The car attains a maximum speed 
of eighty-five miles .in hour and has a 
Cfljbing Speed of seventy miles an hour. 
It is seventy-five feet long. 


next, followed hy larks, the black-headed, 
titmouse and, finally, the ordinary spar- 
rows start between live and five thirty. 


[Dtnrs and. Generators in ■’hJi 
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t TIME TOLD BY BIRDS 1 SONGS 
IN MORNING HOURS 

' By studying and identifying the differ- 
nt bird calls, a German naturalist is able 
to tell rlie approximate time during Lhe 
early morning. He lias found t hat the 
chaffinch sings at about half past one 
o'clock on sum- 
mer mornings, 
and the black- 
cap calls an 
hour Infer wish 
a song like l hat 
of the nightin- 
gale but short- 
er, Between 
half past two 
and three 
o'clock, the 
giiail call, while 
the hedge spar- 
rows are heard 
abo ut li a E f a n 
hour Inter. The 
blackbirds are 


REFUSE FROM CANNING PLAN 
USED FOR FERTILIZER 

Rich in nitrogen, a fertilizer is being 
made from the refuse of citrus-fruit can- 
ning plants in Florida. The skins, seeds 
and wa^te pulp are utilized as well as some 
of the whole fruit not suitable for canning. 


FIRE-FINDING ELECTRIC "FLEA” 

EXTINGUISHES BLAZE ^ rj ^ *J 

Electrons, the smallest particles of mat- 


A 


'■Ln .._4 




tcr known to science, 


ElEclrtn Fire Sranntr Which tUilsiLiE. Enujllcst PnrisLles of Mat- 
ter to Find BJpi? ^u-d Turn 


have been put to 
work as fire 
fighters, L. W. 
C h ubb. dire c - 
tor of re sear ch] 
of the West ing- 
house La bo ra- 
tories, recent lv - 
demotlst r at ed 
this fire- finding 
electrical ‘'flea. 1 ' 
The device not 
only locates the 
source of a lire 
hut also turns 
on an extin- 
guisher which 
puts out the 


d&nf 


fh on Extingiibher JdazC. ' 
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Q i ant Turning Lathe In Use in 

nnd Is; 


Thin Thirty Fge( L(jh£ 


BIG TURNING LATHE OPERATE 
BY POWERFUL MOTOR 

One of the largest mechanical units of' 
it? kind has Wen built in Westphalia, Ger- ■’v 
many, where a huge turning lathe recent Iv 
was placed in operation. Its ovcr-aTj 
length is ten meters, or about thirty -two $ 
feet, and its heavy' work requires a 10(1-^ 
horsepower lor the running. 


WHAT HORSEPOWER HAVE YOU?. 
TOLD BY EASY TEST 

H Ow tiiatiy hoUsupOwfcr have you p In-' 


One to oilc and one-half horse- 
power in such a task as climbing 
a flight of stairs at top speed. It 
is easy to calculate human energy 
"ii units of horsepower, using the 
- ::iir- climbing test as a basis. De- 
termine your accurate weight, 
have someone time you exactly 
you dash up the stairs at full 
speed., and measure the 
e>;act height of the stairs. 
Now divide the time, in 
seconds, into sixty, mul- 
tiply the result by the 
height ot travel and this 
product by your weight, 
then divide life result by 
33 T D0G r This gives the 
horsepower, as one horse- 
power is equivalent to 
raising 33,000 pounds one 
toot in one minute, 'I’ he 
Boeing student with the 
highest rating was able 
to tarry his own weight 
of 175 pounds up a four- 
teen-foot Sadder in three 
seconds. This represents 
about one and one-half 
horsepower. Some in- 
t e r rial -com b u ? t E o ti en- 
gines deliver more than 
one horsepower for each 
pound of weight. It a 
being were equally efficient, hjt,. 


human 

on Id be able to climb at a speed of more 


iTlTii AGO miles an hour 


Ti 


SILENCER FOR OPEN WINDOWS 
if* KEEPS OUT NOISES 

Giving free ac- 
cess to fresh air, 
but keeping out 
street noises, a si- 
lencer for open 
window's is tlie in- 
tention of Hiram 
P. Maxim, known 


fere sting tests made at the B oeing scho ol for other inven- 
pf a eronautics reduce the enTort expended * cions to eliminate 
by human beings "mto the familiar terms 
of horsepower, and, incidentally, show 
the remarkable efficiency of a gasoline en- 
gine a? compared with the body as, a power 
plant. The human range i& generally from 


'noise, 'I’ he silencer muffles flic 

■waves, anti tile anti- ratio sc device is 
■peered to be particularly useful in hospi- 


din tracts 


bn: 


si ness 


where L 
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NEW RUBBER PLANTS ARE DISCOVERED IN RUSSIA 



Tires M nrviFn r i urc:! df 
Derrvfif 1 1 1 f i - 1 PIjtiH Cultivated 
by Soviets 


Ah-riTC, Laboratory Worsen at 
T ■. 5-li :: ij SllbF?! "'-- '■ K Kl i . 1 I - 
cd from Plants io Determine It;i 
Ruth' . r-MafeinR Pcistibllitks. and. 
iii KirIii, EstarnJmng Hoorn ril' 
One cf llir Ru'hliei'PrKliieir.K 
MIlHons ril ftr- r>rtl 
Keen Planted wJili This and 
Crher "V oriel ien, White StilL LnrK- 

ClJlriva^aun^B |u::!rr ]'rri|-: M'.ti*:*!fi a 

Ate Ce.iiLmpkrvd 


S|\rayinK Plants Wliicb Ate 
Ceir.K ]?,v«i <1 an Ruruta Ear 
il *(; in Rubber- M-ikiri^ Kit- 
neriments ; the Sovkt’J Plnfi 
Great Dt'vtluti n'liMit tiE Their 
R lib b e r CuiLivatior.1 anti 
Manufacture 






MYSTERIOUS CIRCLE OF STONES 
, „ - QLUE TO INDIAN RITES 


Resembling the famous .Stonellctlge of 
England* a series of circles of large sand- 
stone slabs, sci high on a dire overlooking 
the Apiahapa river in Colorado, indicates 
that the. ancient Indians who inhabited 
the district may have practiced a form of 
sun worship. The stones, at first believed 
to have been a fort, have been studied by 
I'r uf, E, [T Renan cl. yrt t fic University of 
De nver, wh o rep oris that they could never 
have bee housed for fortifications nor for 
tl tarkiftg off wigwams. Their size anrl ar 
rangement show that they doubtless were 
U'Crl in connection with mystic rites, he 
declares. A slaPi fence, with an opening 
at o lie C n d . s It r roil mis [ hem , a n d at ano tl icr 
circle situ, there is an upright stone post 
in tFae center of eacFi circle. This i- the 
first find of stone circles in this part of the 
SOU t Invest, so far as can be determined. 


RUBBER- PRONGED LAWN RAKE 
ri'k DOES NOT TEAR GRASS 


Lawn rakes with rubber teeth, instead 
of metal, now are being offered as having 
■ e rural advantages over [he ordinary rake, 
hotli from a safety and utilitarian stand- 
point, The prongs , made of rubber like 
that used in automobiFe tires, resist wear, 
slay eFastic, stand all kinds of distortion, 
and do not clog, break or rust. Tim 
teeth are fastened into a metal yoke, am! 
when turned up while lying on the ground, 
can he stepped on without injure, and the 
handle will not fly tip, The flex ill k teeth 
adjust themselves to irregular ground and 
sweep clean withnlit tearing or uprooting 
the grass, Tficv 
hive a springy ■ 

action that Fielps | I % 

kick the leaves 

with each stroke, iHuFIMMIi 1 1 fflrmfllJ 

and a re tough a nd 

used freely on I 

gravel, brick, con- 
crete or dirt walks, One of Lhe rakes, 
weighted down, was dragged behind an 
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Y li,-us Kcfiky Pragmenig o£ a Broken. Pi, . 

. NON- CUTTING FLEXIBLE GLASS 
? PREVENTS ACCIDENTS 

“ French railways and Ins-, lines me ex- 
(H « rimenring with a flexible glass that dues 
irot cut when broken intis pieces, v>. ifli a 
slew to adopting it for tlie windows of 
d oth railroad ear*- and busses. This Ikx- 
jiFsk', non-cutting glass, called 4 'sccurit” 
is i us ns.it contain a iky wire ruin lOrUeineiil . 
1 ru| is unlike any oilier gins- previously 
Chade, including the so-called shatter- 
proof glass in use in this country. The 
Wtroduct is not made like ordinary gloss, 
(the principle involved being analogous to 
ill at employed in producing metal i with 
Ji com lunation of hard nr--, and flexibility. 
jL'pou being broken, the glass crushes in- 
5o thousands of tiny pieces, something liku 
griivtd. that may be handled without fear 
_of injury from cuts, Ft will build Consid- 
erably before breaking, and a small pane 
of i[ will support tlie weight of two men, 
due to its flexibility, A piece may be held 
in !lie hand and broken w r ith a hammer 
wjthoui imury^froHi the (thing particles. 


/M 





U 2 jl^Z 


<3L^2° 

tf% * POPULAR MY CITANTCS 

( Riddel plane flutters wings ' 



j wwa « — 

R 1 ' 

jX iu 3 ULi^^ 


AND FLIES STRAIGHT 
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Weighing only eight 35011 nd s *aud 
era t eel by a small electric motor, a model 
airplane, devised by a Chicago inventor, in 
said to Ijc capable of vertical flight. Its 
wings are so adjusted that, as a fod to 
which they arc fastened whirls, they flap 
tike those of a bird, beating the air and 
folding up again a great many times a 
minute. WEictEicr the idea can bo adapted 
to useful sires of planes, however, is an 
unsettled question, 

SECRET OF “MYSTERY” CLOCK 
LIES IN GLASS SHAFT jVjj 

One of the treasures of the Franklin 
Institute is a cl nek with co n coaled ""wofk s . 
It is OlHfoTuhe many forms of mystery 
docks and ias presented to Benjamin 
F ra cik ’in in I ra u cc 0 n 1 770. T h e re 33 1 m t 
one hand, tl e licmr hand; the dial is 
transparent, ;jnd the only connection L •_> 
tlie base h a h r las.s support, hut (he clock 
runs and strife? the hours. The median- 
ism 1? eoneea ed in the base and operates 
the hand 1 hr High a shaft which is con 
eealed in a separate hollow glass tnhc in- 
side the mail glass support. This inner 
unit cannot 1: ? seen; lienee {he operation. 
Of llie clock \ sorsicviyil of :l mystery to 
(lie special t 
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Rtv«ftl[ng chi c 5?crirt of the "'Mynrciv" 1 Cl'jck: 
LrSin Sh™inB: Chief Ports <iC tSic Instrism 
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S?i.il'l:ir VJ In : r * M 1 >!'.s' ilfPadt nnd Diila F 
Hum.’!, nl Hi Jh Twenty Seconds. 


BRIDGE CARD SIIUFFLER DEALS 
PACK IN FEW SECONDS 

Shuffling a pack of cards and deedin' 
four Hands of bridge in twenty seconds 
i si the task performed hy a ltLile machine 
ill at takes the work on l of card playing, 
Seven seconds are required to deal in this 
manner, and the shuffling is accomplish e 
hy simply repeating the process. The de- 
vice weighs less titan a pound, and the 
inventor esti mates that it saves more than 
half an hour in one evening of bridge. 
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DUE ALU MI N WE A KENE DRY FIRE 
WHICH CHARS PAINT / jf 

Tests made to determine lEie effect of 
fire on duralumin airplane- wing beams * 
reveal .that the strength of the begins may 
he seriously impaired by fire which chars 
Ihe paint covering the me tab Where the 
paint i* only black coed, the weakening 
may be slight enough to permit keeping 
the metal in service, A lest on tubular- 
steel fuselage members, obtained from a 
plane from which tile fabric had been 
burned. Indicated that tin? an ncalircg effect 
of l bo heat improved the strength of the 
fuselage. T 11 nil cases where the paint is 
badly charred!, however, insurance evpert? * 
re com m end that dural uttyn fa repljjcetJ Jj' 
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the depths at 
T * which divers can 
work safely being con- 
stantly increased, a 
unique .school has been 
opened at II .1 m 1] u rg. 
Germany, to train men 
for this hazardous pro- 
fesniem. 

One hundred feet 
deep in the sea, the 
light is like that of a 
moonlight night : at 20G 
feet, like a starlight 
while at 30G feet, divers 
say, it is too dark to see 
one's, hands. Fish car- 
rying their own lamps 
live a mile or more deep 
where l he- pressure of 
the water is equal to 
twenty or thirty thou- 
sa jhE p o u n d s to t he 
square inch. 

Mankind lives a l the 
bottom of a sea of air, 
which presses on every 
square inch of the sur- 
face of our bodies with 
a weight of ahmit Hi 
teen pounds. This is al 
aea Level and, as the 
pressure is evenly dis- 


tributed, it makes no 
difference to us. Hut 

the pressure of air must 
be equal on all parts* 
Otherwise things will 
happen. 

With mouth and nose 
shut and lungs full of 
air, the naked diver goes 
down sixty feet or more* 
where the pressure on 
his body lj thrice that 
of the atmosphere, but 
equally distributed. He 
stays a brief time to 
gather she!] or sponge, 
then signals and is 
pulled to the top by a 
rope before the air in 
his longs is used up. Tty 
deep breathing for a 
mi mue or two to wash 
carbonic acid out of Ids 
body, and by filling his 
fungi with oxygen , a 
naked diver can stay 
down four or even five 
minutes. 

The diver fitted with 
helmet and water-tight 
dress and supplied with 
air by pipe and pump 
can go down to, and 
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Military Drill in Diving ; llw.- tJcayy H Clumsy Uniforms Re Nsi Lend Tberaadvcs 1-u Sn-r-pjiy FuTrtiitiolrt, 

bur 1ht 3qji-!l Responds Just the Snne 
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stay long at greater depths because the 
pressure of the water outside is exactly 
baba need by tliat of the air forced in- 
side bis dress; he is in a bath of air 
which is- welt ventilated and equally 
presses upon all parts of him. The 
amount of air in the dress is exactly 
controlled by inlet and outlet valves 
fitted to the helmet am! which the diver 
adjusts. 

Heavily weighted as he is, to over- 
come the buoyancy of the air in his 
tires s, the diver, by adjusting the 


amount of air in his dress, makes him- 
self light enough to move easily about 
On the bottam; too much air would of 
course II oat him Up. A trick played on 
a novice is to pump air down SO as to 
distend his dress ami float him Tip, As 
he rises and the pres sure of [lie water 
becomes less his dress becomes bal- 
looned out and finally rigid with air, 
so that he cannot bend arm or leg and 
floats helpless on the surface. 

For every thirty-three feef a diver 
goes down in the sea, an extra atmoB- 
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liulTuctor C^nTiri' 
ir.K 13 flir.tr Locks- 
13 do re Men D eKt.n(l 
vi >,1 .i ke Sure 1h: 
Suit* Acp Pioptrlp 


phere— that is, liitceu pounds of air 
pressure — has to be forced down to Si im 
Ml ns to balance thti water pressure and 
ventilate hi - dress, 

:\t 100 feet, t lie n, the diver breathe- 
nir ;lL fmer times ilie normal pressure 
ri’iit in lime M‘ i >n ! < 1 dissolve four limes 
ns much nil Logon in 1 1 i borjv fluid and 
fat i at 300 feel seven times, at Ml feet 
ten times, and so on. 

The diver, if lie works itl compressed 
air lolls enough, becomes surcharged 
witlj gas juti ] L k a Esottle ni soda water, 




TtOisig Esplosdvci or. LiihJ tu Make Sure 
T!ii , v W113 Work E !|lI‘ i .inrlcr Water 
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IrLstnjLtlDn in Sawing^ Again the 
Practice on Lam: Gives the Civ- 
ics Training fuF Went un/Jer 
WnlJt; SrvL-hi|; H.iSFij., Hi:ii v j- 

Timbers and Othrr I rra it CMken 
-l n Important Part in Submarine 
Salvage, and There Arc Several 
Trick-', in the Prr?e«s. Which 
Mast Be Learned 











A Brief Rest between Pu.ti.i> ! an the Ken Is 
an Qld-Faikionc-rL DiiLti.? Bril Which Has 
Long Rci-r. in il'.e Pce-scssion a: One Family; 
It 13 Been Replaced by Mcdecn Ur.il:-. 
Elccrricallv LIghied and Equipped with Tele- 
phenes and Al r-C-naditlunki^ Devices, So That 
the O-eeupphin tiun Ur-.i:i!:l tci Greater Deji'hn 
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Making Final Pr^-irilLcns far 

M Desl'EILC, QSiiJ, H-L'law, Going 
dcwD slit L-isHer -with Hi 
ElTlLl SflriLj,' f.l xvgtTl Outfit '113 

His !S«k k j Extra Tan kat Such 
as T?ici# Md More Weight, but 
Thij h Nut an Olijn,:ii.:nahlc 
lire Ear Ext r* Weight; Arc 
Ni.-Ei.kil at G i::n Depths. and 
lliti Ox/frii Cfintarrcr Serves a 
Bauble Purpose 
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Etudes Practical KiuwLsdge, DivLiu Students Art R*. 
iSKircd 1 » Have a Certain Amount at Theory ; If ere tire 
Hen Arc Leattiir.F How on Air Piuup Fuccfcli'mM : H:-i iw, 
Fuji her Training in Didm ir.tling an 03, | Wrwk f an 
Important DetaiL -of the Ta-str Ls g« I-i-ir-i lo Handle 
Heavy Timbcna wttboui Dinsiijj* to J.ines cr Suita 
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and if lie comes up too quickly to the 
surface, the pas effervesces hi his Monel 
just as SQtla water. Tltc pas set 
free in the Moo d. if sufficient in amount, 
may scop the circulation by fill tug 1 she 
heart with froth ajirl so kill the diver; 
if too little, it may cause mischief in 
the nervous system, resulting in paral- 
ysis, or it produces severe pain-, called 
"hend*.' J The remedy for bends E- 
in put tltc diver eii compressed air 
again and make the b 1 1 ! i h I v - of pas 
shrink up and go into solution, and then 
decompress him slowly, allowing time 
Fof the circulating blood to bring tile 
excess of gas from tlte tissues lo the 
lungs Hind then give it off cpi icily, 

Recently the depths considered safe 
for diving have been almost doubled. 
Last summer two divers of the British 
navy we tit successfully io a depth of 
300 feet. A depth of even 400 iert nta v 
soon be readied by divers wearing the 
Ordinary diving dress, which allows effi- 
cient work to be done. 

Of course, steel observation cham- 
bers, with men inside wearing an oxy- 
gen-breathing apparatus and breathing 


Whit HflfifiKny Wh.cn the DLv tr Hr 
IcasTC Hlj Wuishla, HqqI j and Oth.cr 
KxEfn Biiuipmt^l: Ht Hobi Out ni 
Uie Water Sis Oit. White an In- 
itrucicir Standa Ey with. 4 Line 
Rcadp iit C«h« oE Heed 


iLt Ordinary atmospheric pressure, may 
he lowered to far greater depths — even 
a mile if suitable gear could he devised. 
With the aid of thick glass windows 
and an arclight, the man inside might 
be able to observe and photograph the 
life in the depths, but lie cannot do effi- 
cient work. 

To prevent solution of much nitro- 
gen gas in the body, t he diver goes 
down quickly and works only for a 
sllOLt time in the greater depths. Ttj 
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allow flic safe escape of the dissolved 
gas, tie makes the ascent in stages, 
pausing as directed by telephone from 
above, hanging on his “shot 1 ” rope until 
ordered to come up another Stage. 
Time is thus given for the excess of 
nitrogen to escape from his lungs. 

The pressure of air in and outside 
(he drum of the car has to he equalized 
as the diver descends, by swallowing 


or by a forced expiration, made with 
mouth and nose shut. A cold in the 
head may make this difficult, and pain 
is then felt in the ears. At, say, tell 
atmospheres' pressure there is ten 
times the volume of air in the helmet, 
and ventilation has to he made ten 
times as great |o keep the carbonic acid 
exhaled by the diver frotn increasing 
in amount. 



Tims, if one pump is sufficient for 
■ tii- atmosphere, ten pumps arc needed 
for ten atmospheres. In old days, div- 
er- :-ulfered from carbonic-acid poi- 
m- H. rig, owing to ignorance of this fact 
and want oi sufficient ventilation. To 
work the ten hand pumps, thirty- six 
men are needed. Steps are now being 
taken to prevent accumulation in the 
helmet of carbonic acid by 
chemically absorbing it and 
so eliminating the need of 
many pumps. 

Since the "big money"' in 
diving lie* in salvage work, 
it is ea*y to sec that the diver 
has first of all to know about 
ship construction. He has 
to know how Lo put on, or 
around, the hull heavy steel 
hawsers in absolute darkness, 
and he can have no doubt as 
to how and where and when 
to use dynamite. For this 
purpose, an old wreck in 





fcjdpUI.ii.ing the Pu.rs.iCrW til alto Different Parts 
of the Pisnnt Suit; Examining (lie Heavy Soles 
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Cio«c View oE the HelniL; This Is 
ill* H«t Imcwrtnt P*rt tn* 
Gut !il. jE> It Sub the H**t 'jf til* 
Suit 


pulled mi kind, and with i hi 5 ideal 
method of instruction, the pupil in 
the divers' school Icarus the things 
to be done and sliose to be left undone 
under water, in full daylight with 
neither a diver's suit to hamper his 
movements, nor dalljjerous deep-sea 
annuals to bother him. To learn the 
effectiveness of explosion 1 ;, u special 
wall is built on ninth tile different 
powders are tested. In shallow water, 
thp diver learns quickly llOw to move 
around and how to handle the various 
apparatus hanging around him. 

In deep-sea work, the crew handling 
the pump ott board of the ship folio tv 
the diver’s movements on the ocean 
ground by the bubbles, but the diver 
himself has to attend to the atmospher- 
ic valve of his suit} lie has to regulate 
the upward pressure; he lias to manip- 
ulate the line aver w r hich he communi- 
cates with the ship; he has to move 
In the same direction in which he is 
lowered to avoid being caught in the 
airline, and, besides, lie has to attend 
to the work for which he descended. 

Besides the practical work, there are 
other studies w-itliaut which the diver 
could not afford to either start a big 
jab or even obtain it, He has to know 
about the transparency of the water, 
the pressure in different depths, the 


general condition ol" tEic ocean ground, 
tlte prevailing currents of w ater as well 
as Wind, the meteorological handi- 
cap s, and many other things. He even 
has to know all the seven seas of the 
world, for he may lie called one day to 
Egypt and the next to Scandinavia. 

A first-class diver must have courage 
and ingenuity. Imagine a moment of 
sudden danger. There is no time for 
any kind of schedule or even quick 
pi aiming, fractions of a second lost 
may mean instant death. Divers 1 wages 
vary' greatly. Some Eiavc received as 
high as SkOObor more for a single day's 
work when recovery of a specially 
prized object or the rescue of human 
life was the goal. Salvage companies 
pay their divers an average of $100 a 
month and $.S0 for e* _ cry dive. 

There is always a demand for experi- 
enced divers, The shipyards need 
them and the shipping companies can- 
not do without them for repair and 
salvage work. The navy has at least 
one diver attached to the big units and 
ta groups of the torpedo boats and 
destroyers. If a ship pulls out and a 
line is caught in the screws, if there 
are difficulties with the anchor, if some- 
thing of value drops into the sea, if the 
hull is leaking, always the call goes out; 
iL Diver over hoard.” 


f . r- 




► :* * 




t 


Copyrighted material' 


ff 3J- 



rqckcd vessels, and, ior 
use vviill il mi u-bserva- 
i ion lank was built along 
rnewhut s Lmi Ln.r princi- 
ples to be operated by 
i wo men. It is intended 
■ . i locate w re ck s w it h u 
sonic finder, explore the 
reckage from the ob- 
servation tank, also 
■ luipp-ed with powerful 

I ! amps, and do the actual 
salvage work with tlic 
diving suit alter the valu- 
. lies have been located 
from the tank. 


All-Metal Divine Siut Equipped -with T^lifihWi # ansi Rlttilfic M ■>■■■*■ d I L g; h c h , 
Solvate Opcratiqnc c( Utpttii tt 3(H) F*n Vtf Wore 
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METAL DIVING SUIT HAS PHONE 
AND ELECTRIC LIGHTS 


thick and six 
ward the edges, 
such wheels Can 


RUBBER CUSHION 
ABSORBS TRAIN 

f 7t U &HOCKS 

G real c r comfort for 
passengers is an advan- 
tage claimed for a rub- 
■ i -r-cu shinned rail w a y - 
car wheel now being 
t ' i an u faettt red . It is an u eh 
like the all-steel wheel, 
■■’tcepL that a cushion ui 
imcurcfl rubber is built 
between the hub a n d 
i m. A pocket inside the 
wheel holds the rubber 
pa d vvh i ch m ea -a. ires ab on i 
two and one -half inches 
inches wide, tapering to- 
Tests have shown that 
be used tor the drivc- 
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Equipped with telephone and powerful 
electric lights, an atl -til el al diving suit, for 
salvage operations al depths oi 200 ieet 
or more, has recently undergone success-, 
ful tests. Tfie suit makes it possible to 
rent Clin long at great depths, to move 
about freely, and to return quickly. Air 
is furnished through a cable,, circulated 
through the suit and returned to lhe sur- 
face, thus making it possible for the diver 
to breathe air at atmospheric pressure.. 
This makes decompression unnecessary 
when the. 1 diver is raised, and in the tests, 
a matt was brought to the Surface in one 
mi mite and fifty -two seconds alter being 
in 210 feet oi water fnr more than an 
hour, The suit Mu made for a company 
which expects to salvage thy treasures of 


wheels of the largest locomotives. The 
Cushion absorbs shocks and reduces side- 
sway., and when used on locomotives, 
m ak CS Stn. rt i ng s m n nt h e r„ A ftcr a r 1m Eia h 
become worn, tile 
hub is still good, 
and ran be used 
again by fining 
another cushion 
and rim to it . Heat 
developed by 
brakes is dissi- 
pated before 
reaching the mb- 1 
her Hi' slits cut Erl 
the outer section of the wheel, 
and the cushion arc vulcanized 
like a truck lift to Abe n 





ti i- wheel 
together 
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MAN-MADE ANTHRACITE RIVALS WORK OF NATURE 




Nature spent 

til. ■ I- ;m<: - yi vcu.n- 

i il furixtin^ anthra- 
cite coal hut ttow it 
is he Fn g made in 
less th,i n tour 
,tlOU rs From <i ril i - 
nary soft e i « :l I , 
wTcidl is C Ci : . V L- f I • ■ ; 1 

int" a Fiard, Eong- 
hn rning smokeless 
fuel that leaves lev- 
ash tliart n a t u r a 1 
anthracite, gives a 
hotter and more 

even Tire and i> handled with less wa>te 
and with absolutely no dust. Incidentally. 
Llit product,. which comes in small bri- 
quettes, sells for less than anthracite, ami 
Lhc patented manufacturing process yields 
larger quantities 01 valuable far and rich- 
er gas (hrm arc obtained from ordinary 
coking operations.. The processes the ha 

\aQ 

DISCOVERY OF 1 

' WINS NOBEL F 


Trialling Ch-s-micat Teass on the Briquettes : Vi-e^f *>f 
the Frcu and ShtsvelEul of Briquettes 


venn on of Cl nr. 
ence S. Lon :ix. Vs 
the coal cniei' ■■ a 
carbon iz-rr, or rc- 

I ■ ■ rt, front the top 
ami descends Lu the 
hnt turn, ‘i !■■ pro* 
gressivcly heated 
until it leave:- at a 
tempera lure of 
m* 750 degrees 
Out iff ra d e . T he 
heat driven off the 
volatile materials 
tell ich art drawn by 
suction into a separator, where, by an 
electrical method, the tar is literally 
k no eked out oF the gas. The gas goes 
into a gasometer and the tar into a cis- 
tern, The black char remaining is car- 
bonized coal which is o£ such a plastic 
structure that it can easily be ground and 
sifted a sit! then briquetted. 


OUPS 


of the prospective donor and pa lien I be- 
E . q A d_ in g tested to determine if they belong to 
/Off compatible groups. Incompatible groups, 
DiscnWrv that human blood is of four 


different\ypes, and that blood oE one 
group Ioi:s\not always mix well with that 
of another. 'has won the 193ft Nobel prme 
ill medicine l\r l >r, Karl f .niwlstcmcr. of 
the Rockefeller Ins titute ot_Medica1 He- 
h catch , D a My — this d i scovc ry ’ is 
made in blood transfusions, the bloods 


in pal tide groups, incompatible group? 
when brought together, often clump, or 
agglutinate, and such a condition often 
results in death. Doctor Land Steiner 
found that agglutination did not ore nr at 
random, but depended on certain definite 
properties of the blood, and i| is on the 
basis of these properties that tEie four 
groups were formed. n 


W t. t*h*/>* 



lAJ &\J(u? 


*k> 




* \g 



’ V<- t V""*' i 

I to 



==■ * 






'> ( 


copyrighted m; 


4 
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DITCH EIDER REPLACES 
COWBOY CHARACTER 

OF THE WEST 1 f % 2. 

Ditch riders arc replacing cow- 
boys as colorful anti picturesque 
figures of l3 i e tiew west- Instead 
of watching cattle, the ditch rid, 
t-rs guard millions ol acrc-ieet of 
water delivered annually to more 
than 40,000 far ms on twen ty-seven 
government projects. T brough- 
am the irrigation season, the rider 
may be seen daily at his task on 
any of the 1(1,557 miles oi canals, 
ditches and drains supplying 
water to waiting farmers, lie 
dresses like the -cowboy with 
hoots, spurn and sombrero and 
often carries a gun in wage war 
on rattlesnakes a Ltd coyotes, A 
spade, a grubhoe and a water- 
delivery rcWnl hook are standard 
equipment, A canal break to him 
is as serious as a stampede to the 
cow puncher, and often he rides 
steadily for the entire irrigation 
period of four months without a 
day off- Where orchard land i* 
valued at $ l,00l> ait acre, a half 
hour of uncontrolled water mill- 
ing through a break may mean 
damage oi thousands of dollars. 

The rider makes many halts to 
take gauge readings, to investi- 
gate seepage conditions and to 
clear the Canal of obstructions, 

The allocation of water calls for 
infinite cate as deliveries are 
computed to the fraction of an 
acrc-foot. Behind the ditch rid- 
ers are tEie hydrographic experts 
is] (he mountains,, estimating in advance 
eacFi season’s probable water supply, the 
reservoir fenders who watch over gov- 
ernment darns, and the operation and 
maintenance engineer*. 


k ■ m 
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ONE-TON ARMY BOMB BLOWS 
TOP OFF GRANITE HILL ^{\ 

The terrific: force of one of the Targe 
demolition bombs used Ijv the armv was 
illustrated recently wl}cn a one-ton pro- 
jectile pf this kind was dropped from an 
airplane, ft was aimed at and struck the 


^iilus lii a lift Ail: 'll Li(ci iIil Ij.it Missile Bead]' for Vie FEanc, 
h Fiijeht. 3rui TuStLi-iif she Tii[s (jfF .1 fc.uuift ]Eitl 

crater and scattering debris over a wide 
urea. M ak ii 1 g she boi 11 1 1 s , p rep a ri ug (hem 
for use. installing them in their carriages 
under the planes and, finally, cel casing 
them at the proper in slant, are the tasks of 
a special division of the air corps. Targe r 
practice is usually conducted without fir- 
ing real bombs, hut occasionally live ones 
arc used to test not only the marksman- 
ship of the men hut the quality of the 
explosives as well. 


CTh e ban on the importation of parrots, 
established during the parrot-fever out- 
break. lias been lifted. 
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UM TUBE BECOMES NUR&E 
FOR BABY AT NIGHT 

t one; father has solved the prob- 
ed edring for the baby at night by as- 
ia vacuum tube the task. The 
her, an engineer with the General LClee- 
co tu pa uy , ■ places the * Ixa I j> iji jrwepft- 
roqni with a telephone trana flutter aa 
microphone beside the cril), The in- 
jaiu’s rri-es arc carried to the amplifier 
and loud speaker beside the father's lied, 
whereupon the father turns, nn a phono- 
graph without getting ollt of bed and the 
recorded lullaby sounds through a loud 
speaker near the crih. Ti the lullaby fads 
m soothe, then only must personal atten- 
tion I SC given. 


ITaracs Demanitrale Team StirchinE; 
site V.Lk.i DOiMhuce die Ta: k 


HORSES IS TAUGHT 
BY SMALL MODELS 

Various complicated hitches in 
ing horses into large units are 
Fl rated to farmers hy the Horse 
ti on oj _jLi44 I'ita with the aid 
annuals, sets of harness and farm ma 
ch incry. "Rased on department of non 
culture figures and climate- this 
g&uiaaEiou declares that more 
than in/.OOthTO acres of lai I 
would be devoted today to mni- 
taming' animal motive power 
the Eior.se and mule ratio in popu- 
lation ha (t kept pace with the 1 • 
rat : o. f n s t cad. less i ha n 5 XOl'lO, 
acres is used for this purpose,. ■ lw 
rest living devoted to the 
lion of grain, naidt of w 
resents surplus. From 192ft 
1 93b, iltc orgaai station cstiiriu 
that horses and mules have -.! 
creased hy more than F .000.000 in 
this Country, this number of an 
lUElls. formerly requiring mi-, r- 
tlmn Ifi/tfKWin acres of iand 
maintenance. and blames the 
create in horses for part of the 
grain surplus. 


NEW VARIETY OF SUGAR CANE 
YIELDS MORE PER ACRE 

1,1 v ilet,' variety of cane that yields one 
i "il pet IKt'C more of sugar than any other 
known kind and is free from the mosaic 
j nH . disease which has depleted many of the 

Evenly Is of the south, has been developed by 

K-^’rnn’iM 


overament scientists, The variety is a V 
cross produced from other kinds after ^ 
v:, ensiic tests. Because the new cane 
hi* proved its ability to resist disease, it 
will probably be successfully cultivated in 
the heavier types of soil to he found in 
the cane belt, anti although its crooked 
stalks and heavier fibers may add to har- 
vesting and milling costs, this is cx-pccted 


Testing juice tbe hew Variety a: fi'jgn: Cane WjiJcIi VLddx 
Morcjscr A::rc .und Revises " 
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ELECTRIC BREEZE ROCKS TREES 
TO AID GROWTH STUDY, 


7 m 

Every day For the last two and uttc-half 
years, three dozen Monterey cypress 
trees, iar removed from their native Cali- 
fornia, have been, swaying hack atad forth 
ina mechanical breeze while Prof. W ill Earn 
S L'oo ner, ol the botany depa rtment of 
t lie University of MTnncsola, seeks lo 
determine h o \V~ Unusual w eatli frf Ctuldi- 
tions .affect their growth,, The breeze, 
prod need hy an electric motor which 
moves a sliding frame attached to tile 
trunks of tile trees, "doubles” for the 
Pacific coast winds and has enabled T’ro- 


fc-Hor Cooper to prove tliat sides of the 
j'trees not opposed to tile Strain have 
V added almost ten times as many cells as 
Tthc other sides. This experiment coutra- 
r- Edicts the papular belief that a tree ex- 


T 


posed to the wind from one direction will 
compensate tor the strain hy adding cells 
[in a plane in the direction of the strain. 
Professor Cooper believe-, that the growth 
vis a result of hampering ceil activity due 
to the strain imposed. This is much 
reater on the sides which sway. "Gravity 
seems to affect the trees, making them 
gradually assume all elliptical shape.” said 
Professor Cooper, “I have several trees 
growing horizontally in which all the new 
ring';* are below the original trunk.” 


fF* ir* e jp 
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Winter Outfit for the Army Flyer; Hats the Face 

Mask amt VrHSlii Flying ftilit ariiE MstLisIlli 


ARMY FLYER’S WINTER OUTFIT 
CONTAINS NINE PIECES 


lo keep the army flyer comfortable in 
zero and subzero temperatures, an excep- 
tionally warm winter outfit has recently 
been approved for military aviators. It 
consists of a blanket- lined flying suit, 

T1CT . n inri'D iTTiTs m t t . „ warm winter helmet, a mask for the face. 

USEI^^^OSKBENCH/ ^ a, r pair oS lio . fin([1:r rW „ ( flwcc - 

lined moccasins and tile regulation para- 
chute scat park anrl harness. 


/- _ POWER SAW'S CARRYING CASE 

P 


-rer!. 1 he saw is 


C eQil b L n i 11 g 
portability and 
power, an electric 
saw as sl> con- 
structed that it.=i 
carrying cane can 
he Used as a work- 
bench when the 
•saw ill Opera- 
tion, All tools and 
g a u g e s can he 
locked in the case, 
which weighs sev- 
enty-five pounds 
mounted directly on 


e shaft of the motor and the case has 
a n adjustable Cu\ r er for angle cutting, 
while thr rip gauge may he used on either 

‘“dl oU.wG 
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RIFLE SHOTS SHATTER ICEBERG 
TO PROTECT DIVERS j *7 L 

By means of rifle shots, workmen shat- 
tered a large iceberg tli at threatened to 

wreck divers,' scows anchored off J n rtc an , 

Alaska. A huge berg had driTteTTroiii a 
glacier over the cables used by the divers, 

.Steam tugs worked unsuccessfully for an 
entire day in an effort lo dislodge it. At 
last, armed with rides, the workers opened 
a barrage on the big herg ant! finally made 
a deep fissure in its center. This caused 
the ice to break and split up into smaller 
sections which soon drifted Eaaruihysly out , 
to sea. $1. I IV, W^cjk^ttjg 

6Dif-f ' J jj !}/ 
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With the aid of a 
simple 3.31 ej s now on 
tile market, one man tan 
move and load a .piano. 
Tlie outfit is made ni steel 
piping, roils iisul ingle 
iron and fits 00 the rear 
of coupes or roadsters. It consists of a 
lifting platform and Standards which are 
attached to tin? running hoards and sup- 
port the platform. When the piano lias 
been moved lip on the platformj it is swung 
hack to position for carrying by means of 
a ratchet crank. The weight is equalized 
between the bumpers and the running 
hoard ho that there is no undue stress on 
any pari of the Car, Besides being useful 
for nimua-i flu* Hr 1n.1v also be employed. 


Giving The Si a fin Ttai* flu A Ifjdfl M Btt« fiijijlpprpl 

Weter under Pthmutc la Tnmtd on the Rumiinif 

RAIN TEST FOR PLANE SHOWS 
RESISTANCE TO STORMS 

In. or tier to tent (he resistance 10 violent 
downpours of an airplane engine equipped 
with rain protectory several streams of 
water under high pressure were turned on 
the motor while it was running at full 
speed in a recent demonstration in Chi- 
cago. The engine ran tor nearly half an 
hour with the hose sEiootitig water at ii 
to simulate conditions the plane would en 
counter in flight in a heavy rain, 

<1 a 'i — — 

. X-RAY PHOTOGRAPHS OF ATOMS 

O SPEED WORK OF SCIENCE 

(O 

— Development of an X-ray tttl>e 
ken “snapshots of atoms'* in one 
-x 'd_ in si cqd of tiie 100 hours or so usually 
O ijuircJ for such work, is heralded as a 
great aid to science in that it opens up n 
wider field of research^jjid-jj^dustrial de- 
v el opm c]ii>^B T7 Eeore-^ T.. Clh r'lt , 

chemistry at the University of Hi I 
no is, where the tube was devised, 
plains that it can be used in Studying ho • 
cellulose is made over into artificial 
and thus help in improving the material’ 

Flow Cancers arc formed and Flow 
grow, and, how gallstones originate and 

develop. X-ray photographs of atomic in transporting radio sets, refrigerators 
changed would lie useful in practically and other Large articles. 


Metal PUrFerm Auarlitrl it A isro, hy Wllkli 
One Man la obit to Lead , |M q Move a s^i^no 


(Pod&vJ f 


every chemical process 
except where the changes 
take place instantaneous* 
[y r Doctor Clark points 
Out. The Lube dues nut 
photograph the actual 
atoms, but rather the pat- 
terns and arrangements 
they form. The pictures 
are not the familiar shad- 
ow photographs. 
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ONE-MAN PIANO 
MOVER FITS 
ON AUTO 




Lieuidf H.t ftaninFr's PEane du.nr.ir Spprtaculjr Muitiiw: Qvtr W^ililisgtiait-; j, Bj*1ifiJLd Vi^r -oi tht SJiJ[b ■■ rl 
Inverted Position, at the Tap of a Loop; Safe Ahitiidr la an EsMtitial in Stunting 


A TFARENTLY defying all the law* oF 
J ‘*- gravity, three navy planes dived with 
terrific speed over the naval air station at 
Anacostia not long ago and developed 
three spectacular feats of aerial acrobatics 
never before accomplished, besides prac- 
ticing six other maneuvers almost equally 
death-defying. 

Two of these new formations, known as 
the “reverse loop" and “push-over," were 
entirely new, while the third consisted of 
a bewildering five- minute period' of up- 
side -down flying at a speed of 120 miles 
per hour that, for do sc -range inverted, 
flying, is believed to be unparalleled. This 
was No, 9 of the st tints. 

How were these difficult feats per- 
formed, how prepared for and what were 
the ticklish situations experienced bv the 
flyers in developing these sensational 
maneuvers? Such were the questions 
asked of Lieut. M. fi. Gardner, leader of 
the navy squadron which performed them, 
with the help of Li cuts. A. P. Storrs and 
F. M. Trapnell. Lieut. Gardner explains: 


“For our program of aerial acrobatics 
we started out by diving on the field in 
.standard Vee- format ion from a height of 
2,500 feet, the leader (myself) flying upside 
down while the other two maintained 
normal position down to a height of 5(>n 
feet. Next we pulled right out of this 
formation into a climbing turn and then 1 
signaled for formation No. 2 to begirt. At 
this point, I rolled, right side up, out of the 
climb to an altitude of 1,000 feet. Now, 
of course, all threw of ns were flying right 
side up. Whereupon we did some wing- 
overs, dipping into what is known as at] 
exaggerated chandcllc, really a heavily 
hanked climbing turn of about ninety de- 
grees, 

“Formation No, 3 consisted of a series 
of loops starling at about 2,QD0 feet and 
ending .it att altitude of approximately 
5(X) feel. These loops were in formation, 
one right after the other, 

“Then came, as No. 4, a curious little 
aerial stunt, called ‘leapfrog/ In this the 
trio of planes goes into echelon formation 
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which is broken by the leader who does a 
snap roll toward the other two plane*, 
rolling up and over them, This places 
him in the rear and leaves No. 2 plane hi 
1"ir*l position for a similar leap Over lluti 
and the third plane, 

" Maneuver No. 5, a newcomer into the 
field oi aerial acrobatics, is also accom- 




phshed from an echelon format] on-planes 
arranged in the form of steps. Starting at 
att altitude of 3,fWKl feel and ending at 
around 500 feet, the name of this maneu- 
ver is the push-over, so-called because 
the leading plane actually pushes over Lu 
the first half of an outside loop, coming 
out on its hack closely followed by Lbe 
other plane? in the same 
format ion. All three 
planes complete che 
maneuver in echelon 
formation on their backs, 
“Before explaining iu*t 
how the push-over origi- 
nated, probably I had 
bettor describe maneuver 
Nik ft, since it is a corol- 
lary (o No. 5. From the 
inverted echelon position 
oi this last maneuver, the 
leader pulls out and loops 
normally, fallowed by the 
other two planes in what 
is called a 'squirrel- cage 1 
loop. Ill other Wordsj 
all three planes are in che 
game loop, spaced ap- 
proximately 120 degrees 

apart . Recovery f roni 

I hi 1 , maneuver is nrrritn- 
pltshed by alE three planes 
flying off un their backs 
from the top of any unc 
op. 

“Now for the origin of 
the push-over. My team 


Comro&iie Ph din pra jih Sl’-rtwtiif Navy P1an« En Formation; tht Tlti-w Above Aie Atiout to Start dm *“Pniab- 
OvcT r ' and ''LpipFcoe'’ Stonla; Ttinse Brlow Ars? in the Stnndaid Vie Formation 
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mitcH n-Ti t] myself conceived the 
idea oil devising some variation of 
ilie si| tiirrel-cage loop which 
would lie novel as well as spec- 
taeular, So fur many hours over 
tlic naval air station at Auacostia, 
wc practiced tin- squirrel engc, 
finally Coming upon the piis-El- 
over idea, 

" X ■: I rlmaLt. most ex peri vn red 
flyers arc familiar witli the 'slow 
roll/ uhicli was our maneuver 
No, 7 - One might sum is up by 
saying that it is a variation of the 
familiar snap roll though a pret- 
tier maneuver by fat 1 . It is ex- 
ecuted n- follows: Starting at an 
altitude of 1 fret, and main- 
taining tliac height throng [tout, 
execute a slow roll : n a V re- 
form aliotl. Comparing this w'itU 
a snap roll, the main difference 
lies irs the fact that the Silow roll 
inline- Uall again as much speed ; 
thy plane is controlled all the 
way through the roll by the aile- 
rons only, the actual rolling move- 
ment being much slower. 


■1, one of the most, diflicult aerial feats 
because every manipulation "f die 
controls Is the exact reverse of nor- 
mal. Starting at an altitude of about 
3,00*1 fees, the three planes execute a 


DLigrann of Three Eli l& cult M-xrvsuverB, arnl LUmifURnt 
GirJKiei , of the Navy'j Trick Gtoup 


loop iu Vcc-fo vacation with the leader 
flying upside down. Ah the leader docs a 


''Maneuver No. S was one developed hy 
myself and niy mates in recent weeks 
which Imd never before been perform ed- 
We cal] tli is a reverse loop, and T consider 


complete outside loop, the other two pi- 
lots simultaneously execute normal loops. 
All planes- finally tonic out of this inn- 
ii envoi' at an altitude of about 2 . 0 00 feet, 1 ’ 


opy 
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Ect A.irpLaran Mvior. Which “'Chews Up" Sound 
Waves Ebnm Gr.ni n e a.nd D catena tbc No: ae 

[invented by it woman, a muffler to 

airplane motor un- 
derwent operating tests recently. A series 
of fans inside tlie muffler represents the 
heart of the device. It is claimed these 


MUFFLER FOR AIRPLANE MOTOR 
"CHEWS UP" SOUND WAVES 


fans "chew up 1 * the sound waves from the 
t:n^in.c and draw in the exhaust gases 
without impairing ihe efficiency of ihe 
fool or, 


tl 


S AN ELECTRIC MICROMETER 


Replacing the ordinary micrometer and 
optical metliods of measuring very thin 
objects, such as fine wires, a recently de- 
Vv vcEoped German electrical micrometer is 
■i accurate to the len-thousandth of a milli- 
■i meter, and demands little skill to operate. 
‘X The instrument consists essentially of an 
h anvil, spindle, indicator and lamp, the lat- 
O ter being lighted by means of an ordinary 
J pucket battery. The indicator IS set to 
tile diameter of the wire to he cheeked, 
and this sets the distance Let ween spindle 
and anvil to the correct measurement. 
When the wire is drawn over the anvil to 
'"■' 1 touch the spindle, the lamp lights if the 
diameter of the wire is too great to pass 
between the two, sO that the instrument, 
ihus set, serves as, a “not-go.” gauge. To 

j XUa^vu DxJu.iL 

Tai- *h <?' V"- lo/'tj t)& 



measure the wire, the spimlle is adjusted 
so that the wire, passed between spindle 
and anvil, will cause the lamp to Hash 
momentarily, The diameter of the wire 
can l hen he read clir.cetly on the indicator. 

T u t< T fOl* ? j *} C 

DIN QF MODERN CITY WORSE 
I tjy ^ THAN LION'S ROAR 

AuLo hot sis, riveting machines, steam 
shovels, trucks, and other units, create a 


din that is louder than thunder at three 
miles' distance and drowns out the roar 
of the lion, scientists have discovered. 
Forty per cent of the auto horns were 
found louder than a lion's voice and were 
[:vm worse thnn riveters. While the city 
din docs not inspire terror as docs a wild 
animal's roar, city noises, physicians have 
p roved , arc a contributing cause to deaf- 
ness, produce irregular heart rhythm, cause 
unnecessary fatigue and seriously inter- 
fere w i 1 1t the development of children. 


LIGHT FROM RADIO TO PREVENT 
j COLLISIONS OF SHIPS 

Designed to prevent collisions of ships 
when visibility is poor, a fog- navigation 
compass utilizes the very sensitive cath- 
ode-ray oscillograph tube to transform 
wireless signals from pcar-hy vessels into 
visible beams of Eight. The apparatus 
changes the signals into a spot of light on 
a screen which becomes a beam indicating 
1u the navigator the directions other ships 
are pursuing. 



Scnbiliv-t! CaiZioiiv-H sy Oscillograph Tutor. W h icli feint* 
Heart of a Fag- Navy; -at inn tljm^-iss 
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LADYBUGS TO DESTROY 
PESTS ARE MINED f 
IN MOUNTAINS / 7 fa S 

Mining lady bug beetles has be- 
come a p roll table occupation tor 
many mountain rangers who seek 
[ini ail (lens aejlI Caves along rocky 
ledges of the Pacific coast states 
wdiere these insects are found dur- 
ing t h c early winter mnntlis. 
Lady-bugs originally were in'i port- 
ed from China by western vege- 
table and fruit growers because 
they prey on the aphis anti larva: 
of harmful insects. In tlie fall 
these beetles migrate to Lhe Pa- 
cific coast slopes, where (hev trv 
to avoid the chill of nights by 
huddling in swarms in ere v ice s 
and under rock piles. Collect or? 
wait until ju.st before drawn when the in- 
sects arc dormant, then explore the crev. 
ices and piles of rock, scooping the cap- 
tives into pasteboard bo-Mes. They are 
placed in a temperature equal to their 
hibernation locality, and in the following 
Spring are distributed to farmers and 
fruit growers. 
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Aerial View of Ejf jiImkiji erf M.DCSD fVjynd* oF Dynamite k 

York Harbor to Make a Grave f-M « Sunken Skip 


Nn 


HOLE BLASTED IN HARBOR BED 
TO BURY SUNKEN SHIP 


BASEBALL PARK IN MINIATURE 
USED IN LIGHTING TESTS 


Experiments With tlie latest methods oF 
Athletic- field illumination for night game? 
arc ca rri etl 0 n by th e Genera l El cct ric 


Fifty thousand pounds of dynamite 
were exploded recently OH the bottom of 
New York harbor to blast a grave for tlie 
wreck 01 the sunken ship “Fort Victoria/’ 

_. and Imrv It sn deep that it would no longer 
/7yr he a menace to navigation, An unusual 
photograph of the ex pi ns ion was obtained 
front alt airplane above the scene, Attd 
showed a great geyser of water spouting 
Into the air from the force of the blast. 

/7f 7 


company with the aldbl a miniature base 
half park, complete in every detail and 
provided with half a dozen floodlight 
towers. The model is a replica of the 
Des Moines, Iowa, baseball park which 
u as. illuminated fur night playing, and i> 
n n e - 1 h i rfy - $ ee- 
otul of the ac- 
tual size. Tlie 
tiny steel tow- 
ers represent 
originals ninety 
feet high, and 
are about Eliir- 
ty-four Inches 
talk They car- 
rv floodlights 
Wlltcll are, in 
reality, flash- 
light lamps and 
reflee Fora. 


i! — RUBBER-METAL RUNNING BOARD 



MiniLatuQE 

OX TxU PoaX. ^ (t ■ 


Rubber Is now being cured to tlie metal 
running boards of automobile? by a heat 
mg process, instead of the U?ua1 cement- 
ing method, resulting in permanent ad- 
hesion that makes the rubber and metal 

virtually a 
;i i Jig 3 c unit. 
Greater dura- 
bility and im- 
proved appear- 
ance ate among 
the advantage? 
claimed. In ad- 
dition, the haz- 
ard of loose 
covering, which 
often catches a 
heel, U elimi- 
nated b y t Ej c 
proce 


Uis-cinP Park. ODE-Thirtf- S«and ef Actual 
herr I Llumi nation for Pligiit Sports Is SniddEii 
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t _<j CUL*l<As 


to turn the 


to adjust a 


AAJLA& &j L.li v \ 

wheel This makffi it possible 


il brakes to the same pressure, 
and the gatltge pointer rE veal? imperfec- 
tions in thb lining or Oft the drum, so 
tli at their ideation can be marked. 


BRIGHT C&LOR OF RED PEPPERS 
-PRESERVED WITH OZONE 


75 > 


Red peppers will not bleach ii kept in a 
■.--* dark, damp [dace and given daily doses 
" 4-._, oi ozone, £ oen fists r invest Egat 5 ng a way 
'ti . to stop the loss due to the fading of (lie 
’ifc’ colors of the peppers while in storage, 
j\ found that the red pigment bleached when 
j 1 the 


a exposed to light or when the peppers 
were very dry. When stored En a dark, 


chamber, however, they were at- 
tacked by mold. Ozone, even as tittle as 


Portable Tras-h EiiTnir in Which Leaves Can Be 
it rayed vritliout Ddnj; Damage te the Ljwr 


^ one- ten th of one per cent for ten minutes 
J a dav, 


.■ , was found to stop lEte mold from 
S forming, while the darkness and moisture 
PORI ABLE BURNER FOR LEAVES o prevented fading. Ozone tends to bleach 


CLEANS LAWN QUICKLY ^Jihepcpp ers if they Eire very dry, however. 


Leaves and other lawn rubbish are dis 
posed of quickly with a portable trash 
burner which consists of a cylinder 
mounted on a wheeled frame which in| 
turn is supported by two wheels, Thc| 



■> 6f 
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outfit, built entirely of metal, can he pulled 
about the lawn and the rubbish thrown 
in, after which the trash is burned with- 
out damage 1o the grass. 
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ONE-MAN AUTO-BRAKE TESTER 
SAVES TIME AND LABOR 


1 


<] %S 

Saving both time and labor, a icsting 
gauge and pedal depressor makes it pOS- 


the tests indicated 

HXtr*— -* /i wj 

PIPE ENDS DANGER FROM GAS 
f r foQ IN A CLOSED GARAGE 

Drfnger of being ^ 
overcome by car- 
bon- monoxide gas 
while working 
with a running car 
in a tightly cEosed 
garage is prevent- 
ed by a gas elimi- 
nator which a t • 
t aches, to the exhaust 



one man 

ij P 


P- 





to test automobile 
brakes and cor- 
rect their faults. 
T lie outfit elm- 
s ist s of the pedal 
depressor used to 
set the brakes, 
adap table rings to 
fit on any type of 
wheel hub, a lever 
with the gauge at- 
tached to it, and a 
ure hook. With 
the wheel Under test 


It consists es- 
sentially of a flexible hose attached at otic 
end to a pipe which exlcmds through the 
wall of the garage, and at the other to the 
exhaust, thus allowing the gases to be 
discharged outside rh? building. 




7 ? 

ZOO TRAIN HAULS SIGHT SEERS 
THROUGH AFRICAN JUNGLE 



the brakes set and 
off the ground, the operator pulls cm the 
lever until the wheel turns, the gauge 
registering th(L torque or pujl necessary 


Tourists who wish to get a close-up of 
wild animals of the African jungle Ell their 
native habitat are taken through hundreds 
of miles of the Sabi same res erve in the 
northern Transvaal on s^ght- seeing trains 
made up - pt a bservatio"aT cars arid look pul 
posts, The trains travel about twenty 


I 3 lo 


Otvfe- I j 
v 4 dL't. 
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miles an hour within a few feet of roaming 

1 
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POPULAR MECHANICS 


lions, elephants, buffalo, crocodiles, hippo- 
pot aim, zebras and other jungle denizens. , 
Lookout balconies are located, at each end 
of the earn, and a man with a whistle rkles 
in the locomotive, hi owing one blast when 
he sights game to the right of the track, 
and two blasts lor animals on the left, 
■Sluggish hippopotami are observed Floun- 
dering in a pretty river veil ere the tram 
enters the great zoo park tit which the 
animals are protected by law. Often the 
beasts can be observed tracking: down 
their quarry, and f|uite frequently the 
train itself is challenged by a jungle beast. 
Recently a hippopotamus charged a Eoco- . 
motive, but a cloud of S]is=.ing steam 
caused it to swerve and vent its wrath on 
a crowd which scattered precipitately. An 
elephant also attacked a moving train but 
did little damage, and a lion, pursuing an 
antelope, leaped on the hood of an auto- 
mobile ami smashed the windsfiield. 


HOMEMADE EABY INCUBATOR 
KEEPS INFANT ALIVE 


DOG COLLECTS FUNDS FOE AID 
OF HOMELESS CANINES / tj J 

Homeless and friendless canines of Chi- 
cago and vicinity have been provided 
with shelter, food and care by an animal 
lover who has established a dog refuge, 
called “Orphans of llie Storm/' near that 
city. Some of the dog inmates of tine 
refuge have been trained to help in raising 
funds to care for still other homeless ani- 
mats. One large and gentle dog wears a 
harness to which is attached a coin bolder. 


Homemade Baby lrccubatni, C>mi list: n|j ef :i tfflrkei 
r Klctiric t.Lglil Bulb and a Blanket 

One: Detroit _b.jjyr'' w hoi e growth Mas 
retarded by a Lung infection was kept 
alive for several weeks in a homemade in- 
Clibator that operated on the same prin- 
ciple as tbe hospital incubators in which 
tiny infants are p faced. A market basket, 
a large electric light bulb and a blanket 
were tile essential parts of the homemade 
beater, in which the baby lived and gained 
one pound in three months. 


and goes about soliciting peonies for the 

refuge from children. BEES WEAR THEMSELVES GUT c? 

" KEEPING WARM IN WINTER . 7 0* 



H 

Doif W' Harness and Coir, Holder Wlii&h S-.iLi,: i", 

Pmnite tfoift CMUrtn d>r Doe K,-tfuE-t 
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Refi which do not have sufficient winter 
protection from cold wear themselves out 
trying to keep warm by constantly Hap- 
ping their wings, just as people wave their 
arms to generate heat, Bees cannot re- 
place or repair worn-out tissues like other 
living creatures, and every flap of their 
wings brings l hem nearer death, bee ex- v\ 
perts have found. They form in clusters J 
in the hive to keep warm, fit ti tig sO tightly 
Lfutt the se on the outside act as insulators. 'vJ 
Unless the hives arc projected with pack- 
mg cases and windbreaks, the bees age ^ 
and die more rapidly because of their ex- 
ertinn, being replaced by young bees and 
creating a condition which beekeepers call 
(he Spring dwi.ul] E? ^ ^ J ttZZL 

& /■ of ‘L-w-i 'Mi 
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M E C n AS'H S 


THE LATEST INS AND OUTS OF MODERN SUBMARINE 



l-Viv Tcrtani Have Seen the Swm cl > Submarine 
Oill «f w«tt" This Yi-rw •: f: :nw# 1 h-i' Pr-ppHInni. 
Rntlilti An-1 MvdiopLaiiH Which Rhinewliat Fi.i> 
M*hWu the ]£■!«■■*□ tors ora ar. Airplane: Thi* PartLe- 
utar Cr*ft ts an English SubTnarin, 


[ ■] ! ■'■ in : Virw ihf&ujgli cie Fore Hatchj 

Some ft Theie PbntugTajpha Wort Tihfii 
villi ii K«wly ! ,' i - . i i :■ 1 1 -. - ! Pl.inlili t; hi, IgiLhcil 
lij 1 a 3 J flLltei Baitecy anil Free From Fire 
H uir J; fn i- 1ht‘ Efficient U(jU*Bilftn 
Atl Space 


At Leri, An.ni her View t?l Hw Sinn 
Showing Hu? Sinking Refembljnc- 
to cn AirpLanc, Hit Hyricciplam-s tni- 

I r^pondinff 111 the Klmilain IN 'Me 

E r o - "kI: ■ at Ruditt iitd Posiiion o[ 
PrrjrH’lSrrn - H ull li Like Fmwlner nl 
n Plniiir ; Abnfe, Looking ihfftnijlh 
the TflfpcdP' Tubes: ■ E>trar li 

Btleijc O pened 
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HEAVY RIVER DEPOSITS 
CAUSE OF SOUTHERN 
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EARTHQUAKE 


i 1 




Millions of tons of sediment 
"^lepo sited around the deEt-a at the 
/\uoulh of the Mississippi rivet, 

-—zxe believed by _Dl William 

^BowiCf of the Unitedjitaifi? con 

^ mi d good cti c .ho rvpv, h:i b arc 
responsible - for FRc slight earth 
quake tli at shook New 
and vicinity Hut long ago. Jl 
explains that the earth is in 
normal state of balance, t 
mountain ranges maintaining :l 
state of equilibrium with the low- 
er regions, initially of heavier 
teriflis. If soil is shifted in 
mendnus quantities and become- 
centered in a Comparatively re- 
stricted area f the earLli seeks •"• 
restore the balance by move 
merits of the strata. Such slight 
disturbances may be felt an earth- 
quakes, and lEiey are really bless- 
ings in disguise, for if the balance ad- 
justment wore not made in thi? fashion, 
a much more severe quake might occur 
later. Measurements made around tile 
delta region anil the Gulf of Mexico indi- 
cate that the territory normally is in a 
state of equilibrium. 

t*f€?, 

HOM E- ACCIDENT DEATHS TOTAL 
TWENTY-FOUR THOUSAND 

Home is tint as safe as it is popularly 
supposed to he. A survey made by' a large 
insurance company shows that, last year, 
E4,<XXJ persons lost their lives as a result 
of accidents in their homes. Falls were 
responsible for more than one-third of 
the accidents anti one-half of the number 
■qyjf persons involved were ^elderly. Chil- 
r^dren's playthings 
-^jcatised a great num- 
'—ber of the serious 
** fal Is. Rums can sed 
stoves and scald- 
■^sng water, shocks 
from electricity, 
leaky gas and poi- 
sonous medicines, 
often improperly 
marked, also reaped 
a heavy' death toll 

_ i ■ X 
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Typewriter Cli-aa Mi;iinhi' oh TubuLir F. r nunc work 

WhicTi Increase Brih, Comlort And EfTickiity 


TYPEWRITER DESK AND CHAIR 
ON TUBULAR FRAMEWORK 

Typewriter desks and chairs mounted 
on tubular frames now are being offered 
as the most modern in office equipment. 
The desks are nearly unbreakable, the 
chairs arc mounted on one curved tubu- 
lar frame and the entire equipment offers 
both comfort and efficiency. Despite the 
metal base, the desk is light in weight and 
is particularly useful in typing on a ma- 
chine with a long carriage. 


ih 


Carr, t ir.n i ior. SaldmnK 
Ehetil Gasc-ILnc. 
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SOLDERING IRON AND TORCH 

COMBINED IN ONE j rf \ Q 

For budding and repairing radio sets, 
i l: tiding leaky pans, ami for many other 

tasks about the 
house and shop, a 
com hi ration Holder- 
iron and blow- 
saves extra 
eq it i p m c nt, space 
and labor. It burns 
gasoline arttl is safe 
and simple to ad- 
mit, The fuel cost 
is a fraction of a 
cent-, per hour. 
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GOLFER AND ARCHER DEFEATED 
' U BY CASTER ON PATHWAYS 

To determine w h fell sport requited the 
i must skill a nil accuracy, a seasoned golfer, 
a practiced archer and an experienced hail 
caster, each using Itis favor tie implements, 
recently played five holes of golf over a 
regnliition course ill Vermont, the c is ter 
winning in tilts particular case. The golf- 
er carried the Usual paraphernalia for (his 
sport, tlic arclier wag equipped with a how 
of forty-two pounds' pull, and tFic carter 
had two rods, one- with a fcuM'-ounce 

C^VVVUo^jf L/Au^. . 
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weight for work o>JT the fairways, 

and another mu dr lighter for the 
delicate task on the greens. A 
regulation buEt-casling target was 
placed on each preen fjesirle the 
golT cup, ami a ntne-indl bull's- 
eye target for the archer. The 
five 1 totes totaled I ,?9ft yards and 
the caster toot twenty-five shots, 
or one over Elis par which had 
been es tah Li shed at twenty-four. 

he golfer had a score of twenty- 
Lw rj, two strokes over the par set 
for him, atkd the arclier made a 
score of twenty, three over par. 
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SCREWS ARE DRIVEN BY POWER 
IN LAYING RAILS 

Portable power equipment is being pro- 
duced in Germany for driving tSie screws 
that hold the rail plates to the sleepers ill 
track construction. The outfit consists 
of a two-cycle gasoline engine, mounted 
in a steel tubing frame with handies for 
carrying, and weigh? about ninety pounds. 
When a screw is driven home, which 
■ lakes only ten seconds, the motor stops 
automatically, preventing damage to l lie 
screw or machine. Otherwise the motor 
is controlled through a flexible cable by 
a fever on one of the handlebars. 
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HARBOR OFFICE BUILT 
LIKE CYLINDER IS 
GLASS- INCLOSED 


ersigned Eilnn g maritime Lines, 
a Cylindrical harbor office has 
been constructed at the new 
ducks at Ymu.id.cn in the Ne( lier-_ 
lands. I he building looks like a 
series of cylinders piled on top of each 
other, the size decreasing as the stack 
grows taller. The circular building, with 
its various glass-ill Closed levels, was found 
tp he more efficient for the purpose than a 
structure of conventional design, 
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WHAT itfAKES 
BABY LAUGH' 


27ft 


Repetition of words nr 
of ail action not funny in 
itself, one 01 the favorite 
in in It provokers of the 
vaudeville corned tan, will 
get a laugh from almost 
any six- months-old baby. 
A study of the first 
causes of laughter in in- 
fants, made !u-Chrr€r W. 

V-.I Ij-rrii prnfucc^r j n 

a ci Engli s Ei _u nj v c L"-* ity , 
disclosed lhaL delight in 
getting food was the first 
cause of laughter, the 
smile Coming when l Esc 
bn by was thirty-nine days 
old. At ten weeks., babies 
laugh when they hear 


I f- W 
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AnfmaSs- Were Shipped from Alaska for the HcEiday Sras-un 
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others laugh, or when 
tickled, and soon after laugh when (hey 
see a bright object. Surprise causes laugh- 
ter at about eighteen weeks, and unusual 
happenings in connect inn with what is 
familiar, sttcll as hearing ihe father speak 
in a falsetto voice, somewhat later, The 
laugh of accomplishment, swell as Stand- 
ing alone, appears at about the time 
amusement is provoked 1>y mere repetition. 

PHONE MESSAGE IS RECORDED 
FOR ABSENT OWNER { * 

Telephone users in Belgium and Switz- 
erland now may leave a message for the 
person called if fie is absent when hi:-, tele 
phone rings. The attachment which makes 
th is possible is called a ^tclephonogrnph” 
and is a combination telephone and tele- 
graph instrument on which (he person 
calling, by means of a prearranged system 
of code, can signal 
a message to the 
absent parly, This 
message is record- 
ed on the automatic 
telegraph apparatus 
attached to Lfie tele- 
phone, and is trans- 
cribed Oil a tape un- 
rolling from the re- 
corder. The absent 
person reads the message 
upon arriving home. 

%4ju( M fyvr&tsix X VU-U. 



AcpfifficiH Wtikh Takas a Tdcpkone Mtasace on 

Tape When ihn Party CaLlcd Is Abxtn l 

oti the tape 


ALASKAN REINDEER GO ON TOUR 
OF UNITED STATES 

Visible proof that the Santa Claus of 
the present day has plenty of motive power 
is being offered to children of live United 
Stales in the form of a large herd of 
Alaskan reindeer which arrived in Seat tle 
recently on the first lap "oT a transcon- 
tinental tour. The animals are to he used 
In eastern cities for Christmas publicity. 

r/i' 

DRIED FRUIT HOLDS VITAMIN A 

Dried fruit, even though sulphured mid 
dipped in lye, retains large amounts of the 
important vitamin A, lesls at the IJns- 
vctsily of Cali forn i a hav e shown. Experi- 
ment^ with ap ricids, p fanes and pea c lies 
proved that these fruits contain relatively 
large quantities, of t he \ vitamin, even 

1 h rmVh tho roughly 
drietfl By feeding 
nils Known to he 
deficient in the A 
vitamin, research 
workers found 
fruits dried by 

various methods 
showed differ enl 
v 5 jam i ft content. 
The sulphured de- 
hydrated fruit appeared to retain ihe 

largest vitamin percentage. * 
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1 1 " i- ! ' -i rid] Tiifptr n ir Hoi 
Pans i'ce ver t s Kiiiiievz 
Arif: When Headline in- 
to fiis Ovjti 


An Easy Way '•> SMrrm Si : ■ .->i i ; ihe Tool 
Is Attui bud, js Shown, thrauRh the 


Ej]u!-, Then Pressed Kurd ai;.ilnni llir Blades 
While They Are C>wa«d «3 ih Cutting-; after 
J?TT»*iEn K - Tmk> or Three Times, the ScisSKif* 
Are in Quod Condition for Wort 


While The' 


Here Ip an A d j- Hi t a fa le 
Metal Racl That H'ji ■■. <m 
r-'lup r-i Shelf in Medicine 
Galium fw TodPt Articles 
Sirrh as Shown 


Curahiri-stian Flour Mop anil Pol- 
. KrihFi A: i- Operated w:.th the 

h _ : : i 1 J if ii=iijlr. Jlin Mnp fart He 

ins Removable as Illustrated; in 
Polish, i he Mop and Handle Are 
Sei*trjirr1 in Pitre and fhe Entire 
Unit Moved Ahum, she PnLlshihi 
H Done bv the Broad Base ol 
the If riit 


Connected to the Gas- Line. This 
Handy Tiii-ineiain- Ih tnetalEei) 
ber.eash the Ran re or in Any 
Oilier Convenient Plate; It, Radi- 
Htita Prt-etkallv Mo Hen 1 :, Dwn 
Mot Emit Odors., and la Sate 
and Economical 
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Filteti QrvfcT Ordinary Bathtub, 
This. F-.i!;!inK C :." •• hs Ra.ih lVr- 
cniia Ciifiiii; tn» Hub? s Mli-aafiiii 
And Shawer; the Water 

Kuna OF In’-mcdijitdij' 


Ritury OriiLpi- Jgte- 
er Is Easily Operat- 


or Is L-nstly UperaL- 
rcl fli'i =i tT*y ts 
TJic.mbthii' . J -iil 
Tutu cJie HandLe 
and El old Half 
Cpttttf 


Atwive, C htmi tally Tinted 
TjsbLl.£ V- 1 1 | - 1 : : K rip". S I L .T - 

Ir-nm Tafnibll.ihg'; Tl l Ilm.t, l '.|- i i . i i - 
to Praleot House wiEe'a Sliaiii 


Tn Previn l Accidental 
IwciirK’.iishiri! ti-f itie- 

Oaa Jit; lilt (bufl: i 

Slif'i over the Atme: 
ar.tS Ft o toots the 


Flume. Should Jjquujj 
Hi 1 !:! 0 '-*i‘ and 
Put Out the 
Rest of Oie Jit 


for Yo 


ur 


Home 
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^ SPEEDS UP PICTURES 
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C rtot'gj' for factory p li rpo sc*. Near FUjS* 
pnce, Italy, iron-incased shafts, 5tK) feet 
[(cep, have been .h le cik. to lap a region of 
volcanic earth. The stuatn rushes up the 
pipes at high pressure and is conducted 
direcllv to turbines which operate electric 
generators supplying power to tour cities, 
In Iceland, steam front a volcano which 
extends under the sea is used to supply 
lieaL, and in Chile and Bolivian company 
has (seen formed to harness a great vol. 
cann in the Andes mountains. Tilt ener- 
gy developed by the molten lava and steam 
is to he converted into electric power 
amounting to aEsrcut 40ft,0fKi,i!H'K> kilowatts 
to operate [lie mountain railways and sil- 
ver and copper mines ol the region. The 
steam from this volcano is so free from 
impurities that it can be run directly into 
turbines without installing costly cleaning 
apparatus. Passenger a traveling by air 

from Singapore to Java pass directly over 
one small but active volcano which pro- 
vides an awe-inspiring spectacle. An- 
other volcano, Sol fa Eata, near Naples, re- 
cently broke -into flame and steam after 
700 years of inactivity, and the authorities 
(if the city tried to tap its energy through 
a large iron pipe, but fount! that the metal 
was corroded quickly, Efforts now are 


ilk 


To-ivtr on i TwcV tr H e(f In (lie: M-wies for Quick 
Tramportnlion ami Elevation ef Carreras 


Moving-picture cameras anti micro- 
phones for talking pictures art f[Ulckty 
transported from one location to another 
by otic California movie company with 
the aid of an electric perambulator 
equipped with a hydraulic lift. The out- 
fit looks like a tower on a truck, and is 
provided with platforms at various eleva- 
tions for both directors and cameras. 
Cameras and microphones Can be moved 
InL crally and horizontally many feet in a 


made to find a non-corrosive material so 
the city may use volcanic power to mu 
its (ramwav systems and fight itM streets. 

\tf> ' 

' ERASERS RUN KY ELECTRICITY 
USED IN PRINTING TRADE 


For large drafting rooms and 


lOllficej, a German manufacturer 


pn n ti ng 
furnish- 


*Cri motor-driven 


gerasers, suitable 
Afor pencil, itidia 
Hsand printing inks. 


printing 

few seconds, thus speeding up the filmirtJT'-isThc motors are 
of pictures, Suspended 


HARNESSING A LIVE VOLCANO 
A FOR HEAT AND POWER 


fro rtl 

the ceiling, and 
from each is^ue 
flexible cables, 
erminutiug at tbe 
th<p-^4ower end in the 

— ii> 



r aser 
'which 


fixture 
contains a 



Live volcanoes in various parts of 
world have been harnessed by man to 
furnish both heat and power. Steam jet- ^ 
ting from fissures near Lhe main crater of grounded conical head of soft or hard rub- 
the famous Etna volcano in Sicily has her. There i& also a head containing both, 
been piped to heat ail observatory near So mounted (hat a twist of the hand brings 
by, and efforts are being made to lap the (nnepr the OLher in contact with the paper. 
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popular mechani 
‘WAR” PICTURES ARE SENT FROM A t^LANE 





and. Messae? 3c Tit liy TclevisLan from Plane to Giouitrf Siacso* Aiitr Observer Singled Tvra 
5'di™ *rini-H5 High*, H.nliii- pn Plane, -and, Below, ReccmDR the riirWvv 
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^ — Flash 

Sewo — locat^o two 

Sues Appfgachwz Cau>^jv S ate 
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Television pictures transmitted irom 
ait army observation plane were recently 
employed to locate and destroy theoretical 
enemy submarines intent on reaching tile 
Go Eden Gale and San Francisco. The ob- 
servation plane was sent end co find the 
fl enemy” vessels, particularly submarines, 
known to be proceeding 1 toward the li ar- 
bor. Tlie plane was erjuipped with a 
radio-television sending apparatus anti 
was operating wit It a ground station far 
inland where army commanders worked 
Oil war maneuvers. Thu trained observer 
saw the telltale spear- head wake of two 
submarines on tlie water below, although 
the voxels were so deep that tlieir peri- 
scopes were under water. The observer 


t fie n ni a ife a sketch of the terrain below, 
showing San Francisco, the Golden Gate 
and the bay, and two crosses marking tlie 
position nt" tlie boats. On the map he 
printed a request tor a bombing plane 
anil then transmitted the sketch by tele- 
vision to the ground station, where the 
picture was handed to a bombing crew. 
The bombing plane was enabled to reach 
the scene and drop a hypothetifcal load 
of depth bombs before tlie boats hid pro- 
ceeded a mile. 


([Write our Bureau of Information if 
yott wish to know wild makes or sells any 
article described in llii-; magazine- Send 
no postage; tFie service is free. 


114 


V O r U L A R M E C HANIfS 



I 

n 
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BIG CLOCK BUILT OF STRAW 
KEEPS GOOD TIME 

Fas Hi died of straw, a large clncfc, c on- 
st ru c ti:d_hyv a_ Gj^ian an artisan, is said to 
feep accurate limeT^llie maker devoted 
his spare time over a period of fifteen 
vrara to the task. 


offi cers i n cm ssi ng ;di ell -l Of tt ground. The 
ear has four driving wheels that arc de- 
signed LQ contact at all times with the 
most irregular contours, making the ma- 
chine particularly useful in traveling bad 
roads Or across sections where there arc 
no roads. The twelve gear shifts offer 
a wide range of power and the maximum 
speed is about forty miles an hour. A 
horizontal air-cooled four-cylinder engine 
powers the ear,. It is built on a nine-inch 
tube which carries, the propeller shaft. In 
line are the transmission and two differ- 
entials, one for each set of driving wheels, 
Each driving wheel has its individual axle, 
connected Jo the differential by a uni- 
versal joint. 


RADIO ICEBERG FINDER SOUGHT 
I rj 3 4 TO PROTECT SHIPS 

Efforts are still being made to devise 
a practical iceberg finder that will give 
i El fallible warning to an ocean liner of the 
presence of the danger, and its direction 
and distance In plenty of time to change 
the course. Radio has been of some aid In 
preventing a repetition of a disaster such 
as sunk the "Titanic" eighteen years ago, 
but even this medium is not entirely 
successful. The coast-guard ice patrol, 
by means of radio, is able to warn vessels 
of the presence of icebergs it can locate, 
but no instrument has been found sliCFl- 
ciently practical to pay for its installation 
on liners themselves. Sounding appara- 





AUTOMOB1LE HAS SIX WHEELS 
■" AND TWELVE GEAR SHIFTS 


* 
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Six wheels, six brakes, eight speeds for- 
ward and four reverse, five axles and mi 
frame arc fen- 
t ores o f an 
automobile 
built in Czecho- 
slovakia of such 
unusual con- 
struction that 
one has been 
brought to tilts 
country for ex- 
perimental pur- 
poses. It was 
original iy made 
for the use of 
German armv 


tns has been made which well detect ice- 
bergs a mile or &o decant, but s-uch ap- 
paratus is nut very successful Eiecausc of 
the speed of modern ship? and the lack of 
accuracy in measuring the d i stance. The 

development of 
tile radio com- 
pass, or diree- 
l i 0 :i fi n d c r , 
however, would 
enable rescue 
ships to reach a 
boat in collision 
with a berg 
m (i c h m ore 
c( u i c k I v than 
W as p □ s s : b I c 
at the time 
when the [ Ti- 
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EVANISHING 


/"*LOUDS of dust hung over the grou.ii J 
^ and drifted higher as kIi t - : thud di hr nt 
thousands ot hoofs i cfe rapid mutiun trav- 
eled lik-e thunder across the countryside. 

Far off, could lie seen a black mass ad- 
vancing rapidly. A party dashed past, a 
lone cowboy is) the saddle. Coining closer 
to the herd of stampeded animals could 
he seen more cowhoys, racing alongside. 
Tine charging black mass kept nn, its 
leaders beaded off by the cowboys toward 
a wooden fence* 

The occasion was not many years ago. 
The stampede took place this autumn* as 
it did last autumn, Canada's cowboys 
were rounding op the world’s second 
largest herd of buffalo at Wainw right 
Park, in the rolling prairies of eastern 


than fifty years ago, be- 
come realities of today. 
The thousands of buffalo, 
fear- maddened into a 
stampede, arc driven fsy 
expert cattlemen into the 
corrals. Tile calves are 
branded and the ryeas 
lings shipped to the Earg 
esl game preserve cm the 
continent. Wood Buffalo 
Park, at the boundary of 
the Northwest Territo 
l'ie> a od Alberta, which 
covers 1 square 


Splendid. He*J uf « Hu IF.- 1,, j n JfatLonal Park, at Wj ; nwr Albcrla, ansi 
Below, Heeding Ott A ni:i: xlj, irito Wadmj? Coirol 


Alberta, where from four to six thousand 
head roam in a pasturage of 100,000 acres. 

The herd has grown from "r» animals 
which the Dominion bought in 1907. fit 
fact. SO large are the herds tSOw that it 
lias become necessary during the past few 
years to have an annual roundup. Tt oc- 
curs during the early autumn. Then 
scenes, such as were frequent not more 


miles. 

This novel undertaking 
of giving the former 
monarch of the plains bis freedom again 
was begun in 1925, and has been continued 
yearly since, until now t El ere are more 
than 10.0U0 animals, including those 
shipped north t hi i s autumn. The animals 
which used to roam in millions over the 
plains from the Gulf of Mexico to the 
Arctic shore, mercilessly shot almost to 
extinction, are coming [jack again in 
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To preserve the buffalo 
is not enough for ihe 
Domminn, binder n civi- 
lization must And some 
nst Fur everything, .So 
Canada has decided that 
die buffalo iv i 1 1 help raise 
a range breed of cattle 
that will be nlde to stay 
out oil the prairies all 
yea r rou 11 d , 


Buffalo A<v .iibi^ lire Nui S?«ji 
ill Th'Pr Jincrmn/ f-ii WlofrCl KriiTiPo 
Park. and Talrol H:i.u cn Dmy 
in rbc Park 

growing numbers and 
may in can the revival r>f 
ihe popularity of the buf- 
falo steak. 

As a matter ol^fact, buffalo steaks are 
already to be found in western Canadian 
restaurants as well as in some places in 
[he adjoining states of this country in the 
autumn, when expert riflemen and fast- 
shooting rifles pick off the older members 
of the Wninwrigbt herd. Buffalo robes 
and coats are also coming into Style again 
as each year a number of these: animals arc 
slaughtered. 


Little real progress was made until the 
yak, art animal Front far away Thibet, wras 
brought in as an intermediary. This beast 
seemed to he the link between the buffalo 
and domestic cattle. As soon as a prod- 
uct is obtain aide from this triple ancestry, 
the effort will he made to breed out the 
yak blood r The "cuttalo" produced in the 
latter experiments promise sv ell’ they' 
have good coats and excellent flesh. 



PREHEATED FOR AUTO ENGINE 
PLUGS INTO LIGHT SOCKET 


ing element, which 

es 


Operating from 
a light socket in 
the garage, an elec- 
tric preheater for 
the automobile en- 
gine keeps the mo- 
tor aljove freezing 
in zero weather at 
"low heat, H and on 
‘diigh heat ' 11 will 
warm an engine to 
a li m m c r temp era- 
tore in five or ten 
minutes. The heat- 


provides easy starting 
■ slips into the lower 
hose connection, a 
cable extending 
from the unit to a 
switch installed in 
the door frame un- 
der the dash. Tt 
costs little to op- 
erate and can be in- 
stalled in only a 
few minutes. 


5 b owing 

Engine 


of EIkIfIc Pfcbcalcr far A'jtu 

ducralfs from Liikt Socket 


<[Our Bureau of 
Information is. for 
you; use it as often 
as you please, 
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[electric cable of aluminum 
REDUCES POWER LOSS v tflj 7 

Aluminum wound over steel, has been 
'used instead oF copper in a 220.000-volt 
^transmission line, 126 miles long, in llte 
east. The cable is one and three-eighths 
inches E 11 diameter but, despite its large 
jj^Stae, weighs only one pound to the foot, 

^ iand reduces power Josses resulting from 
{corona, the luminous discharges of energy 
icommonly experienced with all high volt- 
age transmission lines. 


PJrAILROAD CARS IN GAY COLORS 
PREVENT AUTO ACCIDENT^* 

To reduce the number of decide nfsA’e- 
suiting front automobiles crashing into 
tFie sides ol railroad trains at Crossings, 
the cars of the Canadian Nati onal rail- 
way have been pahTTctfln bright colors. 
The gay hues in contrasting shades arc vis- 
its! c for .1 Considerable distance. Self-pro- 
pelled cars are also equipped with warning 
Ftells and whistles in addition to being 
painted sn bright red- and yellows. 


LATEST ARMY PLANES SUITED 
TO HIGH ALTITUDES/ 7V> 

Latent fighting equipment of the United 
States army air forces includes 131 single- 
seater biplanes that are exceptionally 
speedy and powerful. These machines, 
fully loaded, weigh 2,71X1 pounds and can 
climb 23, (XXI feet without reaching tEirir 
limit. The little craft can do better tFian 
ISO miles an hour. 


College Cta&s, in K.i:!io it, ■i.iHeislin^ Listening to n 
Student Aimr-igfii^tc it -he Mlefiiji-Jujae 

CLASS FOR RADIO ANNOUNCERS 
ENROLLS FIRST STUDENTS 

Radio announcing this year made its de- 
hut as a college study when the Un i versity 
of Iowa enrol Fed s t udents for a course m 
Firnadcastiug. The class uses the school's 
radio station, tit train each individual in 
diction', quality of voice and other req- 
uisites of tWr efficient broadcaster, 


efficient hroar 
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RADIUM'S RAYS PIERCE STEEL 
TEN INCHES THICK , _f 

X-ray photographs of steel Leu incites 
in thickness can now he obtained by the 
rme of radium. With the usual X-ray 

equipment it lias been impossible to 

more than four inches The 
equipment, besides malting it pos- 
sible to examine thick' &red girder-, and 
battleship hulls for defects, also offer- 
advantages in portability and simplicity^fe 
over the usual equipment. The met I tod, ' 

which has been developed by the na 
research laboratory, consists In trapping 
tEic gas which radium is continually 

off Eit a tube, surround 
ing the tube wilEi glass 
and grouping the steel to 
lie examined on the out- 
side. The rays pass 
through the tEiicJ; metal 
with sufficient strength 
to make usable photo - 4 
graphs. 
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ARM FOR ELECTRIC HANDSAW 

IMPROVES QUALITY OF WORK . 


A ii M E C 
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roadway will he widened into a broad 
parapet from which a panoramic view 
over the valEcy may he enjoyed. The 
L Untie! alone will cost about $4QGjOOCh It 
part of a $2,000,000 reconstruction pro- 
■m which h expected to be finished for 
: i" season of 193?, 


ECQTL CUSHION FOR SHOTGUN 
j HELPS JjMP^OVE AIM 

To take up thc^retoiT of the shotgun, 
special pad that protects the shoulder 
id arm, has been devised-, It is easily al- 
lied to the gun and, having no slots 
other obstructions, is claimed not to 
■j TC’S nr elevate the muzzle. The out- 
sold!- rubber cushion. Inside is a 
spongy material of a special chcm- 
com pound to absorb the shock. The 
is evenly' dissipated, there arc flu 
or openings to collect dirt, and the 
surface catij^ot skid o.r slip. 


ludial Arm tor EEibctric. i [ ^ r. ft s ■’ v- Whi:h Cunvcrts a 

Pui-tablc Outfit infs a HSiidjt Kcintli UjiJi , £ 

Deni filed to convert a portable electric 1 
handsaw into a table or bench unit, a 
radial arm now on the market fits almost 
any type and promotes greater accuracy 
and ease in many operations. The arm is 
provided with clamps and brackets for 
holding [he saw-, which is quickly ad- 
justed; it reduces vibrations especially 
when cutting tile, building stone and other 
bard materials, and in mitering, beveling 
and similar tasks., the saw h securely 
locked against movements-. 


^ CAMPERS’ CUP HAS COMPASS 
MIRROR AND MAGNIFIER 

For campers, hunters and others, a 
metal cup that has a compass amt mirror 
on the bottom and a magnifying glass on 
the top, has been introduced, The unit is 
collapsible, weighs less than two ounces, 
and is made in aluminum or nick el plated 
brass. When extended-, the cup i? nearly 
tli rue inches high. 


TUNNEL IN GRANITE TQ REVEAL 
NEW BEAUTIES IN YO SEMITE 

Travelers will he able to see the Yosem- 
ite valley from a new vantage point with 
flic completion of a proposed 
tunnel through the solid -granite 
watt, 500 feet above the bottom and be 
ginning at a point about one and one-halt 
mill's from the Bridal Veil falls. It wT 
emerge on the side of Black Turtle do me 
The tunnel will he twenty-four feet wide, 
twenty feet high, electrically lighted am 
ventilated througEi openings in the side 
of the eliif anil by means of the natural 
draft. In addition to the roadway tor 
nut o mobiles, there will be a footpath for 
bikers. Near E !ai;k-. Turtle dome, the 
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Ar.citnt Homao Barge Which Or.cc Whs .1 Floating Palact ! lhe Krnpefisr C iBgcIi 

Hla Lain for 7,009 Vf-iri, EiCirulf Ws|* Piitnjhrf Out (o Britig It 10 View 




ANCIENT ROMAN BARGE RAISED 
AFTER TWENTY CENTURIES 

After lying on the bottom of Lake Netlli 
in Italy lor nearly 2,000 years, one of the 
barges of the Roman emperor Caligula, 
has been exposed by pumping the water 
from the 1ss.be. The boat, some 200 feel 
long, was once a floating palace. The hull 
of the vessel is exceptionally well pre- 
served. A shed U being built around the 
craft to protect it. 


ALL-METAL BOWLING BALLS 
AS ELASTIC AS WOOD / 

All-metal bawling halls are being used 
iti Prance, where they have been found 
to offer the elasticity, res [stance to shock 
anti balance that it bad been thought could 
be found only in wood. Heretofore French 
bowlers have been using wooden balls 
covered with steel sheeting, the all-metal 
ones being produced by welding. Two 
hemispherical shells of thick, bcatcn-nut 
sheet iron, symmetric ally beveled, arc 
welded together and tile hollow interior 
is filled, through a small opening, with a 
substance of uniform density, and having 
an elasticity equal to that tit woud. The 

Qv\£&u t $jiu i.cA 


opening tEicn is closed with a pin, cut and 
riveted, and the ball is finished in a lathe 
and channeled, presenting an equilibrium 
considered by many to be superior to that 
of the wooden ball. The metal ball; are 
of the same sire and weight. 


TIME FOR OIL CHANGE SHOWN 

ON GEAR-SHIFT LEVER / 7 Y 3^ 




Visible warning of the mileage al which 
oil should be changed is given to the 
In an oil meter which Is an in- 
tegral part of a 
crystal ball for the 
gear- s (lift lever. 
The ball m akt- 
sticking of tugs or. 
t h e speedometer 
unnecessary, as 
the meter is set. 
when oil is 
changed, to the 
figure when it i? 
to be vhftngetl the 
next time. It is a sturdy instrument and 
has no parts likel y^* ge t out of order. 

now are equipped 


([T well ty-n i cities 
with police /radio 
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STEEL TUBES FOR BOAT HULL 
2 0 CUT BUILDING COST 

V 

Sleet tubing is being widely used for 
elcctricsd^fionduits, airplane construction 
and other purposes, and now lias proved 
its value in boat building, A western 
company has constructed a craft with a 

steel-4 ube liull for service on the Missis- 
sippi river. Approximately 500 feet of 
otic- half- inch Tubing were used, the mem- 
bers being joined by welding. The frame 
was then covered with sheet metuj and all 
seams welded. An estimated saving of 


B r««r«s Furnish thu PfW** *PT This Wiml W Tim-1 Wliich Piimpi 

Walrr from « E.hkl eg [he Hair.* of a Family Livirc Ncjt By 


WIND WHEEL PUMPS WATER 
FOR SIX FAMILIES 

To replace a gasoline pump for drawing 
water from a lake Tn his home, a Minne- 
sota Euan has made a pump that derives 
its power from the wind. It is similar in 
principle to the windmill [jumps used on 
farms, the frame having been built from 
waste lumber pulled from the lake, while 
the blades are of coated metal. The little 
windmill revolves easily in even a slight 
breeze and is capable of pumping enough 
water to supply six average families. 


L 'Ms. 

\yinhout pas- 
ori.-' freight, the 
draws only two 
of water and is 
claimed 1u attain a speed 
of fifty miles an hour 
with proper power, 

tit k 

STOMACH'S INSIDE 
IS PICTURED BY 
TINY CAMERA 

r holographing the in- 
side of tlie stomach is ac- 
complished with a liny 
camera, k n own a a a 
“gastrophotor.” It is 
about two inches long 
and is inserted while at- 
tached to a stomach 
pump, it ha& an upper 
and lower J,| eyc j " each 
provided with four films 
about an eighth of an 
loch square- Between 
the two is an electric liulb which gives a 
12.000-candlepowtr cold light. It lias no 
lenses, hm uses pin bolt: exposures for 
making pictures after virtually being swal- 
lowed by the patient. An X-ray appara- 
tus is employed to observe the position of 
Ihc apparatus in the stomach. 


twenty-five per cent over wood cm a pro- 
duction basis was possible bv employing 
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A.C.TUBE CHE 

SIMPLE TO MAKE 

By D. A. Brown 


A N alternating-current tube tester that 
* 1 can be built at a enst nf about 
¥10 will meet the need for an inex- 
pen five portable elicekeir, and many radio 
experimenters wit] have all the neces- 
sary parts on hand. It mu si be un- 
derstood! tli at an a.c. tube (esler of this 
type cannul be adapted for testing 
screen-grid lubes without adding great- 
ly to tlie cost of construction and a, num- 
ber of changes in design. On the other 
hand, the wide range of Lubes that can 
be chocked with tilts simple instrument 
embraces 226, 222 1 l7l t lfUA> 112, 112- A, 

20 1 -A, 280, 281, 210, 250, and 213-types. 

'Phis list includes several tubes not usu- 
ally provided for in many expensive a.c. 
checkers, and, although the test Is not 
complete in every detail, it will enable the 
user to identify good or poor tubes very 
quickly and accurately. 

An a.c, tube checker has llse advantage 
that no batteries am necessary for its 
operation. The average checker, taking 
its filament -current supply from a storage 
hattcry, is not very satisfactory for testing 
tubes of the a.e. type. The current re- 
quired for these tubes, is high, and they 
take various voltages at different current 
ratings. Therefore, placing a resistor in 
tlie circuit of a battery-operated checker 
is not very good practice, ns the 
voltage requires changing with 
different types of tubes whose 
current drain is loo high to be 
furnished from a battery,. In ad- 
dition, it lias the advantage of 
portability and may be placed in 
operation very quickly bv merely 
plugging it into any outlet socket 
supplying 110 volts a.c. 

Tbe various parts are mounted 

on a bakclitc panel, ’I'm by fs by 
in. The four- prong and five- 
prong Tube sockets arc of the 
subpatiel-mauflling type. Two 
holes, lT5e in. in diameter, for 



mounting these sockets arc cur in the 
panel in tile location shown. The O-tu-25 
m i 91 jam meter, which is mounted directly 
below the sockets, requires a hole of a 
diameter which will depend on the type 
and make of meter used. The filament- 
beating transformer is a standard type 
with the various laps arranged to supply 
tlie voltages required. The two 500-ohm 
resistors art: of the 2- in., 25- watt wi re- 
wound type. They are connected as shown 
in Fig. 1, one resistor being shunted 
across tlie paralleled plate and grid termi- 
nals of tlie sockets and the oilier in series 
with the milli&mmeter and plate terminals. 
These resistors are supported clear of 
the panel anti instruments to which they 
are connected by soldering the terminals 
of the shunt resistor directly to the plate 
of one socket and jhe grid of the other, 
'idle second 5QO-ohm resistor is connected 
to the plate end of [lie first witEi a suitable 
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length of busbar wire, the other eti<1 being 


Connected directly Ur the negative side 
of the ttt illhi m meter. 

The 20-nlim center- Lapped resistor i> 
connected directly across the heater termi- 
nals of the five-prong socket, tile center 
■poim going l n the cathode of this L’Y 
sock eL. The switch is a standard type single- 
pole, double-throw, commonly Used for 
changing from long to short antenna in 
present -rlay sets. It is employed to change 
Ll'ic voltage on the UX -socket from 1.5 
volts for the type-226 tube to from 5 to 
d volLs for the 171, 210, 280. and other 

tithes, whose voltage ratings range From 
5 to 7 volts. It is understood that some 
types of tubes will tie operating under 
normal voltage ratings, but the checker 
will show n good reading to indicate :l 
good tube. 

The four midget cord-tip jacks, mount- 
ed along the side oi the .panel as shown 
in t lie photo, arc to furnish current for 
tubes of the type having the hearer termi- 
nals otl the side or top, a further advan- 
tage nut available in the usual tube check- 
er. The connectors tor testing tuFjes of 
this type are shown in Fig, 2. and are 
made bv sol fieri ng flexible leads to phone 
tips or midget plugs. The (lexibEe leads 
are about 6 m, long, and a hacksaw cut 
is made in one of the plugs on each con- 
ned or -o that they will fit tightly on the 
tube Ej eater terminals. The only precau- 
tion to be taken when testing tubes of this 
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type is to be sure to apply llte 
voltage specified by the manu- 
facturer; this, as a general rule, 
is 3 volts. 

Mount the transformer near 
the end of the panel, as shown in 
the photo at the lower right on 
page 121, wit El the output termi- 
nal s toward tFie miliiamneter, 
The 1 10-volt ac. supply I carl to 
the primary of the transformer is 
tupped ou each side for the lead 
to iho mil I iam meter on one side 
and the lead to the heater termi- 
nal on the UY- socket and tap No. 
4 on the other. The remaining 
li cater connect ion is taken from 
tap No, 3. Ft will Em noted that 
tEte neutral Lap on the secondary 
of {lie transformer indicated as 
the “old neutral" now becomes 
tFie 3-voh terminal, and the neutral is 
shifted io tap No, & Taps Nos. 7 anti 6 
now supply the 1.5 and ft volts respectively. 

Rubber-insulated flexible hookup wire 
is used for all connections, and the coin 
p Feted tester may he mounted io a si nude 
wood carrying case in the manner shown 
in the upper photo on this page. 

To operate the tube checker, plug the 
cord in an a.r. lighting socket and note 
the type of tube to he tested. Tubes of 
the 226-type reading less than 15 tmlliatiip. 
should he replaced. These tubes require 
E.j volts; therefore, he sure that the 
switch is thrown to the low side before 
inserting the tube in tFie socket. For all 
other lubes a reading of 15 milliamp, or 
more indicates a good tube; if less, the 
tube siiould be replaced. For tFie Kel- 
logg or McCullough, tubes, or similar 
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types having I he heaters on the side 
or top, apply the heater voltage to the 
heater terminals from the pin jacks on 
the: panel. 


Operating A, Cl Tubes 

When a 226 - tube is used in an audio 
system, the transformer tap is not the 
best means ni obtaining electrical balance 
at) ifie filament circuit A variable center- 
lapped resistance wilt give better results. 
The same resistance serves the like pur- 
pose also with the 227-tub e. Ground all 
transformer cases and cores and twist aK 
filament leads, and bear in mind that grrd- 
bsas voltages are required on all a.c. lubes. 
The 22b- tube should not hr employed as 
a detector, the 21? being the best for this 
use. When shunting a tapped resistor 
across the filament, tor obtaining the best 
circuit balance to prevent hum, connect 
it directly .it the tube- socket terminals. 


Trap Reduces Short-Wave Interference 

A situ ply built wave trap will reduce 
interference from near-by short-wave 

transmitters. A 
col] consisting of 
4 turns of about 
No. S copper wire 
is wound on a 
form, 3 in. its diam- 
eter, and shunted 
across a -001-mfd. 
variable condens- 
er. This device is 
mounted oil the 
window, as shown 
In photo, and con- 
nected in the receiving antenna as a wave 
trap. It tuned to the offending wave 
when the plates were almost all in. Many 
signals could lie copied, the writer found, 
and stations worked satisfactorily which 
previously could not be made ottl at all. 
The very high value of the capacity used 
is believed by tbc writer to he ^n impor- 
tant feature; when hot required, tile trap 
can be shunted out. — C A. Briggs, Wash- 
ington, D. C, 


CFor further information op any radio 
construction article write to tine radio de- 
partment; this service is free. 




Djjnimk SpcaVir with Doiiblt Air CoLumr,: For Dtrec- 
■i«.n«t gubUu AiMrrati 

Directional Speaker for Outdoor Use 


The directional air- column device adapt- 
ed to ihe dynamic speaker shown in the 
photo was designed for the purpose r>F 
directing sates announcements and radio 
programs to cars approaching along a 
highway. The dynamic speaker is mount 
cd on a sturdy support behind a small 
bailie and the extended wings at the rear 
are a part of the baffle. The double- horn 
arrangement may be made of sheet metal 
in the manner shown and decorated to Stii.1 
the builder, Melvin Johnson, of May- 
w r ood, Catii., who Originated the idea, is 
shown with (he installation. 


Photo-Electric Cell and: Amplifier Unit 





A unit that operates a relay' when light 
sails, on the photo-electric cell is now avail- 
able, The cell, together with an amplifier 
tube, is mounted op an aluminum box 
which contains rile necessary coupling de- 
vices and wiring. The Unit responds to 
light influence in less than .001 second, 
and may be 
applied to 
many tasks 
which olh cr- 
uise require 
tiresome 
watching by 
the hu m a u 
eye. These in- 
clude the rap- 
id counting or 
sorting of ob- 
jects the shad- 
ow of which 
falls on the cell, tire automatic ringing of 
alarms, atid m an v similar uses. 
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| Coils, Showing Small Vari- 
ometer an il Special Double 
Condon scr Which f r Inde- 
ed ; Kelpw. Control Panel with etid Pulleys: 

; for Elum with l-Mfd. Condense:: across Plate 
Supplied by B-Eli-mcnaeor; When Located. Cv-id*rtBilt 
I; Permanently Connected 


Left, a Simply Construi ttHl C<hi- 
pling De*k'# far CollHi Used in Cts- 
C.lllaLaj's, and Similar Device^,. 
Where It Is Necessary to Obtain 
the Duhkud Degree oE Coupling 
hy K* ;ie= Lment | the Best Position 
Pound, the Coil Is ],n(ki.:ii in 
Place with the Pinrlinp Pose; the 
Qiiidtant Is Cut iTDm Scrap 
Aluminum and Drilled as Shuw-i 
irt Lower gkeich 


MA.rO ir,f 

f g-cucw 

U£Ta.L 

IjUAPd^l 


hoie. rein 

MCtLi MT Ivtj 
COIL --- 


Ahoye, 'with A Ta- 
rntinl N earner, Small 
Iloles Car. Be- CJukkly 
Enlarged l It Metal 
HAj.es; the Photo 
Shows an. Aluminum 
Bakina Pan Used fw 
a, B-ElirtitnBtor Ease, 
ike Holes Along the 
Side Being Knl^rgeil 
to P a a a Insulated 
B indln p Fovti 




BE H D—' e - K ' ii|vdr mplL 

Right, 0 Neat Method t)E 
Mounting Soul I Elorne- 
made Choke Coils That 
Muse Be Insulated from 
the Tdrtal dnitttisi ALio 
Handy for Mounting By- 
Pass Condens-er® A« 
Show* 


T£ Rv iNALB 


CHOKE COIL 


Vs'C'C'D L'M. 
6*KK-LlTE 
PU.LAM 


BAKCLITE STRIP 


■ 
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VfOfiKBEN£M 


Tup, Left, Handy Instrument Panel ‘MajTilbs Ar- 
rtln|£twi‘Ctii (or the Workbench i KaicKh, Building a 
Sturdy Channel and Scrap- Iran Kai.U. fer a Short- 
Wavc Transmitter of Unit DtsijjTi; Ang]E«Iron 
Brackets Support the Shelves at Any Desired 
Height; Lawer Left, a Simple Method of Making' 
Interchangeable Choke- Coils. MayonnOiOe Jan or 
ikrru-'-Top Glass Vialn Siipptyin^ tkt> Winding For"-! 
anrl lJh': Screu> Cap a Per man-cut Bare;, the C j& i I 
Terminals Are Era.ifrnl Dawn ta Fahnestock CUps 


TAPt 


I 3-T. AUDIO 
TRAh&FQUMEft 


BAKEUTE 


VAtHABEE 

resistance 


PANEL-^T#?^" 

Right, Homemade Partible Remote 
Control When in Use, Regular 
Volume Contra] on Set Is Tus'Rtd 
Pul] On; Brio vr, Connecting Fila- 
ment- Hta-ti Ti anafii tuners in Par- 

allel tit OlitALi Hie Added Current 
Nec-toW?? to Supply More Tub** 
Titan One TraasiornW Can Han- 
dle; When Connected, Plait a 
Three- V'dflt Flashlight Bulb across 
Hie Output and Insert Both Lille 
Plugs ; IE Bulb Llghta, the See* 
ondinea Arcs Correctly Poled, Ii 
Nut. It-cuersc One Flue; When 


f LEGIBLE C AbLE 


CtftEN -CIBCIHT JACK 
IN f Rtf N T PANtt, Oft 
CAB IN ET BACK; 


SPRllJfl CtlP 


RU&BER FttT 


WOODEN GLOC-v 


To Reduce I] n hi 
Pithed Up by Long 
FiLamens L-tida in 
A.C. Sets. TwLji lu 
T It L i d W I r -ri and 
Ground co Chassis 




y? v * 1 I - . 
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Right, Rear View S Snowing MilhOd of Mounting Receiver antS SpuaVtf: 
tZ-L-ji i. L=r , Curling Speaker Cillk with HacVaaw; L-cft, Csmplctcj IriscilLirinn 


Closet- Door Radio Installation 


The problem of room for the radio re- 
ceiver in an apartment often tents the in- 
genuity of the tenant. One radio fan 
sole ert the problem by installing tlie out- 
fit cm a door. If tbe owner of the building 
objects, to mutilating tlie door panel, it 
may be temporarily removed and a piece 
of ply wood substituted, which is stained 
or painted to correspond. The speaker 
grill may be cut in the panel. When the 
grill is completed it should be backed with 
gold cloth pasted on the back of the panel, 
For those who would not care to cut art 
ornamental grill, a square section of (be 
panel may he cut OUt and covered at front 
with either a picture or a decorative tap- 
estry. A pair of shelf brackets support 
the receiver shelf at the rear as shown. 
Holes arc now drilled for the shafts of 
the various receiver controls as well as an 
opening for the dial escutcheon at the 
proper height. These holes must be ac- 
curately located before (he door panel is 
drilled- In this case, the speaker was 
screwed directly to the door panel at the 
rear, but sometimes it may lie necessary 
to make a small shelf fur the s[)eakcr. In 
either case, the door panel wilt provide an 
excellent baffle, If there is no light socket 
available in the closet for the operation 
of the set, a small hole should be drilled 
near the base of the Ivor so as to pass the 
cord to a baseboard outlet in the room. 


Tlie antenna and ground 
connections can he made 
in the same manner, 

Lacquer for Radio Use 

Clear lacquer is useful 
for coating coils, cement- 
ing tlie turns together 
and holding them secure- 
ly. By winding a coil on 
a cardboard form, giving 
it a coat of lacquer and 
then stripping out the 
form and applying a coat 
to the in side, a go od so E) - 
slant lad self-supporting 
low-loss coil is achieved. 
The same material can 
also be used for ''doping'' 
linen diaphragm speakers, 
thinning it out as may be required, and 
as a cement for securing tlie edges of 
.speaker cones. While busbar type of wir- 
ing has failed to retain its popularity 
.against the insulated straight-line style, 
busbars arc still occasionally useful for 
special circuits. Lacquer, either clear or 
colored, can be used for insulating and 
identifying busbar circuits. Summing up, 
a small can of lacquer will form a useful 
addition to the radio workbench, 


A Homemade Interference Arrester 

To stnp interference at the power line 
as far as .possible from the receiver, is 
important, as the noise reduction in the 
Speaker depends entirely upon this dis- 
tance. A serviceable device for this pur- 
pose consists of two r.f. chokes wound 
of 5 lb. of No- tO R-c.c. enameled wire 
each, in coils 2 in. thick and about 7 in, 
in diameter. These chokes arc used in 
series, one in each side of the line. One 
terminal of cadi is connected to tlie 
main, and (he other to the service wires, 
A pair of high-voltage condensers of 
,25-mfd. capacity, or larger, are con- 
nected in series across the line on 
the main side, ■with their mid-point 
grounded. This device should hp inclosed 
in a rainproof metal ran of ample pro- 
portion?, In many cases this device will 
cut out as much as 60 per cent of power- 
line noises. 
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ii p to standard, A good B- el Em in a for pro- 
vides a n excellent source of plate; supply 
for small K-W transmitters for that reason. 

The high-power unit described in this 
article is merely a grown-up B -eliminator 
useful as a source of pure tl.e. fur ad- 


By FRANK L. BRITT IN 

l - \ ILT A I LE D in form a? ion regarding the 
construction of a practical and in- 
expensive source of pure the. at high volt- 
age has been rather difficult for ilie ex- 
perimenter to obtain,, and since the 
Federal Radio Commission has ruled out 
raw and poorly filtered d.C,, it becomes 
necessary that experimenters and radio 
amateurs understand just what is re- 
ijuireil. This information in simplified 
form is now available to all in the unit to 
be described. 

From time to time various; welt- filtered 


low-power units have been described, such 
as the power supply for the low-power 
if S-W Transmitter for Beginners 3 ’ that ap- 
peared in the June. 1 930. issue as well as 
a number of well-designed B -eliminators. 
It is commonly known that a R -eliminator 
must be well Ulcered or the results ob- 
tained on a broadcast receiver will not he 


r plate supply switch 
\ Tjl jr^Mra VOLTS 



vanced types of amateur S-W transmit- 
ters, public-address a in pi liter supply, and 
ally service where a small d.c. current at 
high voltage is required. 

No attempt has been made to assemble 
it in the cum pact form common to R- 
eii initiators. Plenty of room is provided 
various parts, which are nr- 
ranged osi a bread hoard 
layout, tU insure good 
vend tat ion and cod op- 
eration, An output of 


between tbe 


HIGH! 
VOLTAGE 


OS VSLtS 

OS Crd-L A-C- 


Z MFO 


O * gg*«r 9 


° FILAMENT 
O BIJPK.Y 


T-l - POWft* TWN5I0PWEH 
T-J-Ti* FiL-TR’ANSrOnUlERli 
L I * FILTER CHOKE 
Ol -C t» ErtFD. CQNDEHSERS 
R-hH- 2 -HEJW^DMTY th'EOSTATS 

R-J - HALF - WAVE (Lf-T, TUBE'S 
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either 1,500 or 2,000 volts pur? d,c, is 

available by merely shifting the taps an 
the power transformer, providing an tui- 
usually Herbie source of supply. The fila- 
ment voltage for the rectifier tubes, altsl 
any other tuEjes to be supplied, is also 
adjustable by means of the heavy- duty 
filament rheostats mounted at each end 
of the front jund These voltages are 
easily checked with the double-pole, 
double-throw switch anti a-c. voltmeter, 
which may he quickly thrown across the 
secondaries of either of the filament- heat- 
ing transformers. 

With a M-lieiiry, 3-00- mill lamp. choke, 
the unit delivers 2,000 volts at 400 watts, 
and the current available is 200 mil I i amp. 
This is sufficient for the operation of a J4- 
kw, tube or to run a 511-watt Speech ampli- 
fier and o-sC Ll 1 at 0 r. 

Enlarged diagrams 
and a detailed ma- 
terial list are avail- 
able to all. 

The instruments 
are assembled on a 
^4 by 16 by 21 -in. 
baseboard as shown 
in the photo on this 
page. The simplified 
wiring diagram is 
given directly below 
this photo and tile 


Otl page 127 for those who prefer it to the 
simplified form. The photo at the right 
shows a close-up of the two half -wave 
rectifier tubes. These tubes art rated up 
to 3,000 volts, 1.7 amp. filament current; 
230 mill lamp. normal; and 10 volts are 
required for the filament. However, ony 
half-wave rectifier tubes of similar rating 
may Ejc used, such as 5G6 or 86b. The 
tubes used En this model are connected 
with the filaments in parallel, and the 
lead to the fitter or positive- plate lead is 
hooked <o the filament, so that tbe tube- 
filament pins indicated as cathode are 
used fur this lead. The cathode pill is in 
dicated on llie base of each rectifier tube 
with an arrow; the ,25-amp. fuses indi- 
cated are supplied with these tithes. The 
center tap oil the filament-heating trans- 
former, supplying 
these tubes, is not 
used. 

The bakelite front 
panel is by 5J4 by 
21 in, En dimensions, 
and an additional 
bakelite strip is 
mounted above the 
baseboard for the 
five largo binding 
posts at tilt right. 
The 6-amp, fuse 
block and snap 




switch, shown in the simplified wiring 
diagram, are not mounted on I lu L base- 
board, but should be placed at a eotiven- 


Copy righted material 


parts arc arranged as nearly as possible 
ill their actual positions on the baseboard. 
The schematic circuit diagram is given 
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ienl point neat* the unit; The single-pole, 
single-throw switch is used to turn on the 
plate supply after Hu: rectifier tubes tue 
well heated, During operation periods, 
the rectifier tabes should lie left lighted, 
and the plat e-sup ply switch should be 
turned on and off as required. 


paving Time in Tube Boosting 

Tubes ni the I^Q or 201- A type may be 
boosted in groups of three or four m a 
time, if a multiple gang of sockets is avail- 
able. Wire the terminals of at! tile posi 
live and negative A -leads together. Sol 
rter the paralleled filaments to flexible leads 
terminating in a plug made from a dis- 
carded tube bast, and insert the plug itl 
the tube-booster socket. This will enable 
you In pep is p as many tubes at one rime 
as Lhe gang sockets will bold. 


Dynamic Baffle Resembles Fireplace 
Screen 

To realize 1 lie full possibilities of a good 
dynamic speaker it is necessary to have a. 
fairly large bnffle, which also Siarmotmes 
with trie home furnishings. 1 designed the 
illustrated battle to meet rlie^e conditions, 
The board proper is made ot two-ply cclo. 
tex: covered with tapestry, and the frame 
is designed to resemble a fireplace screen. 
The ha die may he decorated in oils or 
covered with wall paper, hut the tapestry 
selected conformed best with the color 
scheme rtf my living room. Another ad- 
vantage of the tapestry was that it could 
be used to cover the liable hole cut for 
the speaker without interfering with the 
operation of 1 he instrument. The frame- 
work is of Amer- 
ican walnut and is 
suggestive oi the 
English influence in 
design. The mold- 
ing, worked into 
the circular frame, 
was all done by 
hand. The baffle is 
,? ft. high and ft. 
wide. The con- 
struction of 1 b c 
shelf for the speak- 
er is very simple. — 

H. ("r. Schif, Colora- 
do Springs, Colo. 


An Experimental Underground Antenna 



Ri^ht, Ceil WDimd on Pitltlw Honlci Ltft, Compkttd 
Assembly 


The underground antenna is not a new 
idea, a number of varieties having been 
offered to the public, some of which 
worked about as. well an ordinary over- 
head antenna while others were great dis- 
appointments. However, there is still a 
wide interest itl the subject and, in some 
eases where local interference proves ilifll- 
cul t lu overcome with ordinary means, 
iho set owner is willing to icy out anything 
that mav prove helpful. The utider- 
ground antenna shown ill the photo in- 
simple to make and install, It consists of 
fl number of turtle of insulated wire, 
wound around a pickle bottle in the form 
of a coil. This bottle is placed inside a 
quart fruit jar. Insulated wire, preferably 
of a shielded type, is used as a lead-in, 
and the iar is then buried itl wet earth. 

The writer 1ms ob- 
tained good results 
in overcoming local 
interference, If a 
pickle bottle of 
suitable size is not 
availal.de, a length 
of liber tubing may 
he utilized instead. 
Sometimes it is best, 
to nil scorn nciit tilt 
ground wire from 
the receiver when 
using the device, — 
Bernard L. Kobel, 
Frankfort, Ind. 








Canreeciiitg Voice Coil of S-jit-aker across Qurgut 
Mhh; Ahci^-t, SchtwAtk Circuit DiHgrant 

Portable Signal Generator 

The shielded signal generator shown in 
the accompanying photo lias been de- 
signed to enable dealers and service men 
to check and aline ganged condensers ac- 
curately, It also can he user! to de- 
termine the sensitivity of receivers, 
and to check the output of tubes, 
speakers or audio transformer . as 
well an to die ch j h e 
calibration of any 
set. The oscillator 
consists of an r.f. 
generator operating 
over a range of 
5a0 to 1.500 kilo Cy- 
cles; a 199-lube is 
used and means arc 
provided to modu- 
late the output of 
the oscillator over 
the required musi- 
cal range. Tn the 
lower section of 
this shielded com- 
partment there is 
space for t!i e neces- 
sary batteries. A 
fractional part at 


SyncliTBTijitn.jJ Device, T*rl(f| ’Curff ft-CUVK't 
MvcliiRiam, rad, T sl«v idcr JtCor.r.ccied t 


Keeping Television 
Receiver in Step 

To keep the television 
receiver in perfect step 
v, i 1 1 1 Ik trail iiiitter without regard fora 
rn mm on a.c. power system has been one 
of the problems in the way of practical 
home television. The manual method of 
obtaining and maintaining .synchronism is 
obviously unsatisfactory. The synchro- 
nous mot or method, whereby ail a,c. power 
system, common to both receiver and 
transmitter, is used, is most effective, but 
unfortunately is not available in all parts 
of the country. The device used iti con- 
nect ion with the 
5 ma II televisor 
shown in the pho- 
tos automatically 
synchronizes the 
receiving end with 
the transmitter by 
means of the usual 
rad io vision signal. 
U takes the form of 
a smalt attachment 
that h t s on the 
front bracket and 
stanning-disk shaft. 
An extra sync El to- 
ri i zing amplifier is 
necessary in the re- 
ceiver to supply the 
?20-eycte energy' to 
drive the device. 
T h e synchronizer 
Speeds up or retards 
the motor, acting as 
a governor. 


fed* 
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the output of the oscil- 
lator is, tapped off, and by 
means of a shielded! cable, 
this output is carried 
over into the attenuator 
eo in part merit. This out- 
put may be varied to suit 
the requirements. The 
meter, connected across 
the voice coil of the 
speaker, indicates the 
output in volts, The 
meter can also he used 
for measuring low a.c, 
voltages, such as the fila- 
ment voltages of tubes. 




Inlaid Backgammon Board Easy to Make 


'T’HE OLD GAME of backgammon lias 
^ returned to favor, and bids fair to 
supplant bridge in the hearts of many 
devotees. The inlaid book-type board, 
described in this article, should make a bit 
with any backgammon fan, and is com- 
paratively easy to make, since, contrary 
to most inlaid jobs, the construction en- 


tirely eliminates the necessity of routing. 

The first step in making 1 the board is to 
cut 1J pieces each from holly and ebony, 
to the dimensions shown in Fig. 1, witli 
Hie grain running lengthwise of the points, 
■is they are called, A simple method of 
cutting Ihese points on the power saw it 
shown in Fig, 2 . Tilt the crosscut guide 



tsiiTrp — ■. 


fllLVMT, 

- Rt4- 


WiLM'.'T, 


S’.CUlWll 


to the angle required to cut one side of the 
point, then saw off the end of the stock 
as shown in the first- cut drawing. Turn 


ut 


t- 
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the stock over and adjust the rip fence, 
with the long point of the stock against 
it, until the length of the point base, when 
cut, wilt be exactly 1 in., then make the 
cut as shown. To cut off another 
exactly similar to tile first, merely 
turn the stock over and cut again, TS y 
tills means all the points are cut exactly 
The walnut pieces that go between 
e points Ott the hoard are cut in a simi- 
tar manner, to the dimensions given in 
Fig.. 1* 

After cutting, tEie holly and ebony points 
are rabbeted cm the edges., as shown in 
Pig, 3. to take the Via-ht, celluloid “white- 
line' 1 ' and “black-line” Inlay bandings sold 
by martjuetry-supply houses. It will he 
seen that when the points are assembled 
on a base, with the walnut triangles be- 
tween, as shown in Fig. 4, the rabbets on 
edges of the points form grooves to 
c the white and black tines, without 
any routing. 

The backing on which the pieces are 
glued down may he a piece of three-ply, 
one side walnut, 8 kg by 1 -i n . K or a solid 


piece of J^-in, walnut. 
Before assembling, run 
a %n-En. rabbet right 
around the outer edge of 
this piece,, on the walnut 
side, if three-ply Is used, 
or on what will be the 
underside if solid stuff. 
This rabbet, when the 
rim is applied, forms the 
groove for the 'f'U-in. in- 
lay banding shown in the 
hack view, Fig, 8, and in 
section, Fig. 5, One as- 
sembly of points is glued 
down at each end of the 
bottom hoard, %i in. 
from the end, and then 
the centerpiece, shown in 
Fig. 7, is glued between 
them, the rabbets at each 
end of this piece also 
automatically forming 
grooves for inlay bantl- 
ing. It will be noticed, 
in Fig, 6, that a holly 
point 051 one end of the 
board is assembled op- 
posite an ebony point oil 
the other end, and so on across the board. 
Notice also, in the same drawing, that the 
alternate arrangement of the points is 
carried out across the Other section of the 
board. When assembling, use good glue, 
and be careful that none of tlie pieces 
slip when damped. When dry, glue in 
the white and black lines, being careful 
to get done joints at the open of each 
point, then glue in the in lay -ban ding edg- 
ing and the handing strips across the face 
of the board, Tt is well to have all the 
lining and inlay banding on hand before- 
starting the job, so that the rabbets can 
be cut to suit the thickness of the stock, 
which varies a trifle now and then. When 
idling the bantling to the edges pf the 
boards, fry to match the pattern at the 
mitered corners as closely as possible- 
Scrape and sand each inlaid surface level 
and smooth. 

Turn the board over, and glue and brad 
on (lie % by ] Uii-in. walnut rim, keeping 
tlie bottom edge of the rim level with the 
center of the board, thus forming {he 
groove for the banding on the back, and 
mitering the corners as indicated 1(1 Fig. 

Glue ill the banding on the back, FLg. 
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do tli is rt:-ulia in 
the how striking the 
right bout of the 
violin i tiM e a d u i 
clearing if. The fric- 
tion of the rosined 
bow hair leaves a 
depuHit of rosin on 
Ole u it |_ r r Q f I ll e 
haul, which accum- 
ulates very rapidly 
wish every mis- 
judged stroke. Ini 
time, she ed g e tif 
tfse bout becomes 
worn,, begins lo 
roughen anti finally 
splinters., lie sides 


K ■ then sand and scrape the surface of tbe 
hoard, handing and rim down to :l level 
surface. The other seel ion of the hoard is 
assembled ir> a similar manner, and i hrn 
the |\vo sections arc hinged logelhcr, ami 
the rims fitted, it necessary, so that they 
close with a good joint. Remove ihc 
hinges far finishing the pieces, 

There is enough distinction between the 
woods used in the design for the wood to 
he finished natural, to prevent troul lc in 
staining. Apply one coat of Main shellac, 
allow it \o dry; then two coats of good 
cabinet varnish, rubbed down between 
coats, will provide 
a good finish. Tor 
a rubbed litiis.1i. give 
:l coat of rubbing 
varnish, allow it to 
dry at least 48 
hours, then rqib, in 
one direction, with 
Tine pumice powder 
atari rubbing oil on 
a thick left, using a 
nibbing brush in 
tlic •corners. RuE) 
juFt enough Lo take 
the gloss off, wipe 
clean, and apply an- 
other coat. Rub 
tins down as before, 
then repolisb with 
rott cost one and nit. 

H you want the 
walnut portions of 
t El c: board darker 
than tFie natural 
finish, it will be 
necessary to go 
over all the inlaid bandings, the holly and 
the ebony with shellac, applied with a 

firic brush, .mil jl13i»w it to dry, sp I ll it t tllL! 

slain used on the walnut will not stTeci the 
Other woods. After staining, apply a coat 
of shellac all over, allow this to dry, anti 
(hen proceed with the varnishing as de- 
scrifjcd above. 


Guard for the Violin Bout 

Proper bowing, when playing a violin, 
is an art acquired only after considerable 
practice. The greatest trouble lies in the 
slndent's inability to draw the bow at 
right angles to the strings. Failure to 


defacing the violin, tile hair of the DOW 
catches on the- splintered edge, re stilt- 
ing Eil broken bow hair and UH in- 
creased mutilation of the edge nf the bout. 
A violin, at at! valuable, should be pro- 
tected against ibis abuse, A strip of ad- 
hesive tape, fastened to the edge of the 
bow, Es the solution, and does not affect 
the tone of the instrument. When soiled, 
tEie tape is removed, and the edge of the 
bout cleaned with any of the preparations 
sold fur cleaning stringer! instruments. Do 
not steam the tape or apply hot water, ds 
such practice will soon ruin the varnished 
surface.— Henry B, O’Comietl, West Hav- 
en, Conn. 
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Loiter Sluruls Can Ek 1 Mad* bf 0 s d> li-Brj^ Cm Fllraia bjf SiiTiiTiirK QfT TEmu] 
d|j|}ll, Ousknitig Lentri an :Eic Film, Then. C'jltmg Gm m Shown 


Stencils Made from Cut Films 

Willi lEs-e lettering & Lend Is shown in the 
photos, anyone can make gnnd-laDking 
show cards and sijjns in much less lime 
than would Ljo pieees'-i'trj' by the usual fret: 
band method. First, i^er some old Cut 
films from a photographer. Soak them in 
hot water to which a, little washing soda 
has been added- After [lie emulsion lias 
softened, lay the films on a Smooth sur- 
face and scrape oil (lie emulsion with a 
knife, after which the film should he dried. 
Cut letters of the desired si?:e from a 
newspaper or magazine, or scratch the 
outlines freehand on the films. Then,, 
with a patr of small scissors, cut out the 
letters. In the 
case of certain 
letters, sucEi ns 

A, B, D, O, T, Q 

and, R, it is nec- 
essary io leave 
connecting links 
between the 
parts so that the 
entire letter will 
not he Cut out. 

The lettering it- 
self is done with 
oil or water col- 
ors, sparingly ap- 
plied vv [ t h a 
short-bristled 
brush.. A ruler 


r j 3KL i:n r,f Vi 1 111 LI ri 
K'u|;wl:i:i. Sfifcl:-:-* of 
Aut» WMl 
ecj 1 .Lie C.,i On i 
of j M ud Holt 


Every year thousands 
of dollars worth of books 
ate destroyed, or their 
appearance marred* be- 
cause two kinds of in- 
sects, roaches and silver 
fish, have a decided liking 
for the starch used in or- 
dinary cloth bindings. A 
simple treatment will pro- 
tect them against these 
marauders, which nni 
part i c ul ar ly [ rou hi e s on ie 
in warm climates. -Get 
ready -prepared white shellac and 
parts of it with one parL of 
Apply this to doth covers 
hut do not use the solu- 


some 

dilute three 
wood alcohol 
with a soft brush 
tion on leather bindings as they .ire dam- 
aged by it. It you have trouble from 
molds, add one S-gr, tablet oF bichloride 
of mercury to I pt. of llie dilute shellac. 
This mixture i&, of course, poisonous and 
should be so labeled. 


Jacking the Car Out nf Mud 

One of the simplest methods of getting 
a car out of a mud hole, which does IIOL 
require the use of anytEiing that cannot 
readily be obtained when in such an 

emerge n cy t i a 
s h o w n in t h c 
drawing. Get two 
pieces of wood, 
a b u u t 2Yi it. 
long, nnd slip 
t lie in between 
t h e spokes of 
each rear wheel 
as indicated, ty- 
ing them in place 
if sume rope is 
available* Then 
shift into gear 
and start slowly. 
By so doing, tlic wheels will 
jack themselves out. Of course, 
car. must I taken not to move 


or guide line is used to 
keep [be lei tern uniform, 
and tlic spacing should be 
kept the same. 


Shellac Keeps Insects 
from Book Covers 
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ahead so far that the 
piece of wood, will jam 
in the fender. In some 
eases it may he necessary 
L o s Lit ( 1i e b rakes w h i I e t It e 
piece of wood Straddles 
n mi and the ei hit hi Lite 
hole i i' o ai which the 
wheel was just removed. 
— Jerry C. Jarvis, Palmer, 
Massachusetts, 


Clean Contacts f>n Ford 
Starter Switcli 


Or motor cars, the 
operation of the starter 
can he greatly improved 
during cold weather hy 
polishing the contact surfaces in the 
switcli. This is very easily done oil the 
model- A Ford, The starter Foot button 
is unscrewed and the four screws that hold 

the switch to the motor are removed. The 
switch cun he lipped up enough to permit 
polishing the contact spring in it without 
removing tlse E>attery cable. However, 
the cable can easily he removed after the 
switch in taken off the top of tEie starter, as 
there will then he more room to swing 
the wrench and less trouble in grounding 
the current. — E. T. CunderFon, Jr., Hum- 
bo Edt, Iowa. 


Wooden Flap Keeps Haiti from Entering 
Padlock and Freezing 


Padlocks used 
outdoors often be- 
come tilled with 
water and t h c n 
freeze, causing 
cons i dcr a b l e 
trouble. To pre- 
vent this, hinge a 
piece of 1 by 6-in . 
wood to the rLa or 
directly above (be 
lock, so that the 
water will r u n 
ttown the flap in- 
stead of getting on 
the lock. This hap is rather heavy and 
therefore not likely to be blown up by the 
wind, as would be the case if an ordinary 
ru fjber flap were used. 


Ii Taken Just a 
Pew Minutea 10 
Cun ¥c'f« a» l£l*i 
trie Hearn inlo -?.r 
Infra- ReO-JKas' 
Ln:r.p 


Electric Heater Can Be Converted 
into Infra- Red- Ray Lamp 

Those who would like to have ail ituTa- 
rcit-ray lamp for therapeutic purposes, hut 
cannot aft o rd one of the more expensive 
types, can use a cheap electric heater for 
the purpose by making a few alterations, 

A suitable heater can be b ought for about 
$2. One having a 

is preferable as the i^va VY J LJ IJC LIIUJ E LU1I- 

cen (rated, which is desirable, Remove 
tiie wire guard that incloses the heater cle- 
ment, unscrew the latter and substitute 

■i n ittfra-red-ray element, wli m b — tsmMj-e 

obtained in either t he carborundum foima,. 
or us a lamp. It is advisable to cut a 
heavy-duty 110-volt rJjcosl_£( in [he line V 
?u that tilt full voltagtFvs run immedi- 
ately applied to thc/element or lamp, the 
life of which is /hereby decreased. A 
rheostat for this purpose can he pur- 
chased at a nv/weil -stocked radio store. 
Infra-red rays/ penetrate more deeply tha 
ultraviolet rays, and there is no d linger o'f % 
Fniriis owing (q overexposure, ELS is the" — 
ease wirh jnm latter. 


CL T o make enamel adhere co any bright 
rin surface, rub the surface lirst with, a 
rag dampened with sonic cut muriatic 
acid, Su. 1 l as UHtuI for soldering ftux. 


r 
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cruiser begins to take on 
^ the appearance of something 
realty smart with die addition of 
tin: cabin sides, and beams to he 
described this month. Partly 
fi ling that long open space be- 
tween die forward deck and the 
transom board docs something to 
the lines oF the half-finished 
cruiser, some tiling which means 
all tile difference between mere 
hull and real boat. 

Starting oi]E, make two frames 
similar to tile one shown in Fig. 
], one for the Starboard ( right F 
side of the boat, the other lor the 
port ; left > side. Fig, 2 shows Fidw 
these sections are Fastened into 
place immediately forward of 
frame 5, with four l^-in r No, 10 
screws through rhe lower support 
into i he floor* and one j^-im bolt 
through the side member imo the 
long beam piece. These frames 
should Fw tied across the top with 
a temporary piece of timber held 
in place with clamps. Of course, 
you will use the level and the 
square in putting tap those end 
sections; also, you must eFieck the 
lengthwise and crosswise level of 
the boat before commenting work 
Oil any part of tile cabin. 

The frames may be covered im- 
mediately after they are fastened, 
using 6-in. widths of J4 -iii, ma- 
hogany. scored iv it Ei two sawcuts 
to resemble narrow strips of pFunk- 
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t (i fit will 
show you th.it 
practically all 
of tilt edges 
must be bev- 
el etl in or tier 
to make possible a 
square, plumh fit. 
These uprights 
should be bolted 
into place, aiul a I 
screwed from 
ihe underside of the decking. 
Midway between rear and for- 
w ard up rights .1 rc bolted t w o 
pieces oi 2 % by ltd -in. yellow 
pine, one cm each side of the 
boat, Fig. 5* shows all oi the up- 
rights in place. Notice that the 
forward posts are temporarily 
braced wit Si light diagonal pieces 
to hold them plumb. 


ing. The edges of joining widths should 
be slightly beveled to carry out the saw cut 
eliect, Fig. 3 shows how die planking is 
cut o If flush all around, extending from 
die floor it]) lo the window opening and 
then up to the top edge of the frame. 
Fastenings should lie No. 6 brass screws, 
1 in. long. For a really neat job. these 
should lie countersunk and plugged. 
Driven ll Owe vet, they make a more 

solid binding between the siding and 
framework. 

Fig. 4 gives the pattern for the 
1&J4 in. long uprights at lhe forward 
cud of the cabin. A study of ihese 
pieces and the places where they are 
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Two curve l! pieces arc used to Ld |j the 
up: i : ,i ■ ;l- -hown in Fig. o, and these 
]hece !: inkl be half- notched to fit. The 
proper curve for these 
pieces is the same ns the 
curve on the deck im- 
mediately below it. No- 
tice that the forward end 
is not cut off flush, but 
left projecting 1 several 
incites to furnish timber 
for the sumisor to he 
described Inter. 

One oLln'i piece, a beam to span the two 
front uprights, is necessary to complete 
the cabin framework, as may lie seen in 
! ■ i if m. ]"lib piece is straight along the 
barn m. cn ved up % in. along the top, 
.■ 1 1 ; d notched out at each end to slip 
over the cabin sidepieces. These notches 
mu - ; I ■ • cut ■ i s i a bevel so thal the forward 
fare .i 1 l he piece will be in line with the 
forward edge of the front ti priglus. 

Forfeiting till about the cabin frame- 
work, let's Lake a look aL the pilot's seat. 
This is nothing more nor less than on? of 
the folding seats carried in severs pas- 
senger automobiles. Your local junk deal- 
er or auto wrecker Can probably supply 
you. Details of how the seat is converted 
for marine Use are shown in Figs. (5, 7 
and 8, Fig. 6 shows, the scat open ; Fig. 7 
shows it half closed, As can he seen in 
the pictures, two window regulators are 
used to support the scat from (he long 
fleck beam. The wooden support on the 
inside edge i- fastened so tlie seat with 
two hinges, as shown in Fig. S, and this 
support serves in the same capacity as the 
original front support which is found on 
she sent as used in automobiles. Because 
of the wide variations in these seats, no 
rules for their conversion can be given. 
However, it is easy. Get the seat, get the 
window regulators, and you will soon get 
ifie idea ot this simple and practical fold- 
ing scat. 

The proper shape for the cabin siding, 
which nho extends back to form the coam- 
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jng. is shown in Fig. 9. If these 
pieces are cut from redwood, 
each -^Ul c can usually lie fashioned from 
a single width of timber; it mahogany or 
ylher wood 5? used, it is necessary to join 
two strips to get tile required width. Each 
piece is fastened into place with 1^1 -in. 
No, b brass screws, as shown in Fig. 10. 
The lower edge of the cabin side is faced 
on the inside with 3- in. strips of mahog- 
any, and these are fastened with screws to 
both cabin side and beam strip. Suffi- 
cient timber should he left projecting be- 
yOIld the forward uprights to overlap the 
w'i iid shield framework, which is to go 
on later. 

The coaming, that is, the extension of 
the cabin sides to the rear, is held in place 
with galvanised braces, set into both 
coaming and deck beam, as shown in Fig. 
11. An inner piece of stuff is used to 
face lids piece on the inside, ibis inner 
ftrip extending ^ in- below the deck beach. 
The two sections are held together and to 
the hull hv double-ended bolts, fitting from 
side to side and inserted through the 
metal braces between the two pieces, ns in 
Fig. 12. Bolts ends of each bolt are fitted 
with a cup washer. Cup washers are used 
aNo on screws which fas- 
ten the inside Coaming 
strip to the deck beam, 
but these arc not put in 
until after the varnish Lug 
been completed. 

Consider, now, (lie forward end of the 
coliin. as shown in Fig. 13. Notice chat rt 
piece, cut to fit the deck and beveled on 
the lop ddc, is litted on Lop of the deck 
from one forward upright to the other. 
This piece is of ^-iii. mahogany and 
measures 1 in. across at its narrowest part, 
widening gradually' to tallow the arch of 
L El e deck. The top of the windshield frame 
is likewise matte of ^sf-irL mahogany, and 
tliis piece is notched at enber cud to slip 
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over (he lengthwise c&hin 
beams. Two J4 -in. widths 
of mahogany, fastened di- 
rectly onto lliy t'acn of the 
forward uprights, com- 
plete the window frame- 
work. All of these pieces 
are securely screwed, the 
bottom piece heing held 
l>y a crews inserted from 
the underside ot" the deck. 

Fig. 14 jives the proper 
dimensions for the wind- 
shield — a two. window af- 
fair. Unless you are 
rjnite skilled at wood- 
working it is advisable 
to ! i : : t r e this turned out at file 
local mill. Three brass hirtges 

: Id Hie windshield in place. You 

can eadi]y understand that the 
i.i on the window frame and 
5: c level on the window itself 
: u-i. he the same in order to make 
a L i . ■ i l-fit t itlg and thoroughly 
wt Rtherpn of ioitu when window i> closed. 

Now we ,-iart work On two pieces which 
:iT all ■■ nr-. • — the top sidepicces for the 
Cali ii. Fir-1 outline and cut front a 7-in. 

Mi 3 ' 1 1 thick redwood,, ttvu pieces 
in. wirl . as shown in Fig, 1?. You 
Vi I! recsigi ii:c Uiis curve as being the same 
a ■ 1 1 - ■ iii '. / on the topside cabin beam, 
vhich a- has been mentioned, a dupli- 
cate n| • ;u- .',‘ck curve direct 1v below it, 
Thuij, while the dimensions given are ex- 
, I takci: from the original boat, you 
ii iv iiml it necessary to change the ineas- 
uh-nieni slightly in order to make the 
piece i.i i- ...i Pit on either side. Al any 
raii.', on she curved edge of each of these 
piece?* oullioc and cut the sliape shown 
in Rig. in. These measurements are not 
dependent on any others, and should l>e 
U-rd exactly as given. Before going any 
iurik" r with Mis explanation* look al Fig, 
!/, which shows the pieces going on. 
Xotke I nv each side is heavy at Use hack 
and Ii grin ;.r the front, and how the outside 
(op edge and rear corner of each piece 
is rouu k ■ ■‘iff. This rounding- off is best 
ii ne with a jack ]j lane, following up with 
a i.<"p s 1e Flic notches for the cabin 
beams, spaced 3^, B-kj, 9, 9, 3 and 9 in, 
from ihr le/r side of Fig- 1 6 arc H in, 

; lc and about the same depth. These 
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ait* shown in Fig- 18- Fastening these 
molded pieces into place is simply a mat- 
ter of long galvanized screws, counter- 
sunk as ill Fig. 17. 

Tlie cabin beams come nc^t, These art 
cut from ^4-in, red dm or yellow pine arid 
are in. wide. There are six beams. a> 
can he seen in Fig. 19. The arch of these 
beams gradually increases from front tn 
back. Beam 1, immediately behind the 
wind shield frame, Elis a rise 03 \4. iu, P 
beam No, 2 a rise of % in, t and so on, in- 
creasing ^ in r for each .succeeding beam. 
Beam 3, being an important timber in later 
cabin work, is cut fro eii 1 '.'jj tit. stock in- 
stead of the til inner lumber. All beams 
should be rounded on the underside, or 
capped with ^-tn. half-round molding, 

! he connecting timbers that book the 
final beam to the rear a I the Cabitt are 
pieces of 3 -in. square red wood, planed 
down to large qua rtcr- round blocks, arid 
then Fastened into place,, as in Fig, 30, The 
underside of each of these endpieecs is 
cut oti a straight bevel from the underside 
of lire rear beam to the top edge of the 
rear frame. 

Pieces of double backhand slock, of the 
size shown in Fig. 21, arc used to form 
a facing for the cabin doorway, as shown 
in Fig. 22. Fig. 23 gives .ill the necessary 
dimensions for the double door used on 
this craft. It is made from ^ in. mahog- 
any. Here, again, it is advisabEe to let 
the lumber mill handle the work on this 
job. Tile door is fastened in place with 
six brass hinges, three of these to allow 
Llie left-hand section to double hack mi. 
tlie right section, and the oilier three to 
let the door swing fo the inside of the 
cabin, as shown in Fig. 24. 

Yon have probably noticed that tlie 
steering wheel is; in [ilaec in most of these 
photography. This is the faaiiiliar short 
rype especial t_y d esigtted far use on out- 
board craft and carried by all leading boat- 
supply houses. Its installation needs but 
little explanation, being merely a matter 
of a bole t Enough the rear cahin siding 
and four bolts to hold the outfit in place, 
these being backed with a suitable block 
of lj3j-itl. yellow pine, as shown in Fig, 2a. 
Observe the diagonal braces in this photo- 
graph, likewise repeated on the opposite 
side of the cabin back, to prevent tlie 
frames from edging inward. 
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Returning to the 
forward end of the 
cabin, you will prob- 
ably find it necessary 
Lu dress down tile for- 
ward beam, as in Fig. 
2G, in carry out llte 
natural sweep of live 
rail in roof. After this 
is. done, take a coping 
saw arid cut out the 


susivasor supports to the shape indicated 
in Fig, 27 ; then shim tip (lie top and out- 
side of these "ears” and rasp fa shape to 
carry forward tlie natural sweeps of the 
sides and roof of the cabin, as shown in 
Fig. 2S, Notice, in dlls picture, how the 
two ears are spanned with a £4 in, width 
of strap iron. This is faced with a £4- in. 
square strip of wood to form a nailing 
strip for the top upholstering, as shown 
in Fig, 29, 

before dosing this month, we may a& 
well put Ou the trim strips around the 
bunks. These arc % by 3-in. mahogany, 
rounded on the top side. Fig. JO shows 
how they arq placed and fastened with 
1-in, round-heavi brass screws. Notice 
also in this photograph that strips of ££- 


in. quarter- roui id mahogany are used to 
trim t Ei e bunks where they butt up against 
the panel hoard. Similar (fuar ter- rounds 
should also be used all around the floor- 
ing, both inside and outside Ehe cabin. If 
the floor is to be covered with linoleum, 
these pieces should he but temporarily 
attached. Later, when the linoleum is 
laid, they can be permanently fastened, 
Next month will bring "Roatner ,J to a 
conclusion- so, get busy now with sand- 
paper in preparing the boat for the various 
paint and varnish Coats. Never can til ere 
be loo much sandpapering done on this 
or any other boat, and starting now and 
doing a little bit now and again makes it 
a far more cheerful job than one long 
grind. 
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Drying Large Photo Print’s Quickly 

When drying large p lies to prints, it is 
t u h t u miry la place them between two 
pieces of heavy cardboard to prevent curl- 
ing, but tills method has llie cii sad vantage 
of requiring practically ad day lo r tlie 
pritiLs Lo dry thoroughly. A much better 
way, and one that dries them out in an 
hour, is as follows: Get a few large sheets 
of heavy matt hoard, obtainable from any 
lumber dealer. Place Lite prints between 
two sheets of such board and lav them on 
a table on a few blocks of wood to pro- 
vide free circulation of air. Being porous, 
the matt hoard absorbs the excess water 
on the prints, thus allowing the air to 
penetrate, which helps to dry the prints 
quickly. Large sheets of malt bo arc! call 
be bad for about 30 cents each, and can 
be used repeatedly wit In Hit warping. 


Moth Balls on Roosts Keep Lice Away 

Moth balls have been found highly ef- 
fective in keeping Eire ejut 01 a poultry 
house. The roosts were fitted with blocks, 
each of which accommodated just one hen 
and thus prevented crowding, A hob?, 
large enough to receive one math ball, 
was then drilled in each block and also in 
the roost between the blocks, as shown 
in the drawing. In attaching the blocks 
woodscrews were used, these being driven 
in from the underside of the roosts, ll 
seems that Eicc cannot endure the strong 
odor oi the moth balls. 
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T m Methods ot Providing a Convenient Place tor 
Kvi;|:iou KuAd Mans:, tic,, in the C-r 

Holder Keeps Maps Handy in Car 
It is usually rattier difficult to Hind a 


suitable place to carry maps, pipes, ciga- 
rcts, matches, ctc. r in your automobile. 
Simple methods oi providing a convenient 
place for these items that will rot inter- 
fere in any wav with the movements of 
the driver or oilier occupants, are shown 
in the drawing and photo. A strip of 
wide, elastic fabric is stretched across the 
top anti is fastened as indicated. One 
method to fasten it is to use tacks and 
snap buttons, and consequently this is a 
more permanent installation than flic one 
shown in (lie photo where safety pins are 
Used lo holt! it in plate. Itl the 1 alter 
method the plus arc spaced apart so that 
each intervening space wil] accommodate 
ait object for which the space is intended. 


Drying Colored-Silk Dresses 

When drying colored-isilk wash dresses, 
tofkish touch arc helpful in absorbing 
moisture and preventing the colors from 
running, according to government ex- 
perts. Use three towels, one below, one 
between the front ami back, and one cm 
top. Then rol! up (irmly and leave the 
garment this way until it is dry enough 
to iron, — TL G, Mriore. Washington, D. C. 
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Brake Lever for the Boy’g Coaster 
Saves Shoe Leather 


Most coaster wagOilS have one rtiHiiirl- 
vantage and that ls the absence of a brake 



HomemiJ.-d'O Erafc* for lho Bny 1 * CflattH- Wagon Prove! 
it Saving flu SJioc Lcalh.cr 


lever, which necessitates or rather en- 
courages the user to drag his feet Oo3 the 
sidewalk. This practice is extremely liartL 
on slioe 1 cat tier, and the needless wear can 
be prevented by making a hand brake: as 
shown in the illustration. It consists, of a 
piece of wood with a wooden, block at 
cither end to apply pressure to tile inside 
of the wheels, this design being intended 
for use on disk wheels only. To hold the 
brakes loosely in position, a cleat is nailed 
to the underside of the body, just above 
tlieaxfe, and two corner h races arc pivoted 
to the ends of the cleat with screws. The 
lower end of each brace is. similarly piv- 
oted to the brake with a screw, while a 
second screw is used to hold the brake in 
a vertical position, A wire loop is also* 
used to hold the assembly in place, the 
wire being threaded through a small hole 
in the crosspiece of the brake and slipped 
around the rear axle. When the end of 
the horizontal part of the corner brace h 


pulled down, the brake should be forced 
against the wheel. An L- shaped lever is 
then pivoted to the inside of the cart 
as indicated, the lower end projecting 
through the floor, A piece of stout rope 
connects this end of the lever to an awn- 
ing pulley', while another length of rope 
is slipped through the pulley, The ends 
of tl te latter are brought under the rear 
axle and tied to (he ends of the corner 
braces. Obviously the action of pulling 
the lever causes a pull on the braces which 
forces the brakes against the wheels. The 
pulley is used to equalize the pull to both 
wheels. 


Cleaning a Steel Tape 

If your steel tape is runty and the fig- 
ures hard to read, mix about ]4 os. of 
emery dust with 2 oz. of vaseline. Rub 
this briskly on the tape with a piece of 
flannel until the tape is dean. After wip- 
ing oft the paste, ruh the tape with mer- 
cury ointment, which can be purchased 
at any drug sture. Frequent use of this 
ointment will always keep the tape bright, 
— R, C. DeMay, Akron, Ohio. 


Automatic Faucet for Watering Trough 

Stock- watering troughs can he kept 
filled with water automatically by install- 
ing a ball cock and float as shown in the 
drawing. As soon as the level of the water 
drops torn cer- 
tain point, the 
cock opens 
and supplies 
water until 
the float again 
doses it. It is 
advisable t o 
build a, strong 
frame Enclosure over the end oi the tank 
where the water is supplied, in order to 
prevent any injury to l lie apparatus. — R, 
D. Rose, Clayton, Miss. 


Shaving the Electric Rill 

When defrosting your electric refrig- 
erator it is needless to turn off the current 
overnight and allow' the entire box to 
become warm, Simply turn off the elec- 
tric current, take out all the ice trays anti 
with a long-handled dish tnop swab out 
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the compartments, using cold or lukewarm 
water but not hot water. Repeat the 
operation three Of lour titties, Using fresh 
water each time and allowing a few min- 
utes between each swabbing. You will 
find the ice around the front of the com- 
partment has softener] and is louse CtlOUgh 
to permit it to be removed with the fingers. 
Never use a pick or any other too] Eor this 
purpose. Then swab the bottom of the 
ice compartment in the same manner. The 
layer of ice will Loosen anil may be re- 
moved with the fingers in large sections. 
The layer of ice on the sides will be soft- 
ened hy this lime and by carefully insert- 
ing the fingers at the bottom of the com- 
partment, you can loosen the side layers 
of ice and remove them in large pieces. 
The ice on the mechanism at the top of 
the compartment may be removed in the 
same way, being careful not to interfere 
with any of the fulling, etc. After wash- 
ing the trays, the current can again be 
turned on. After you have once defrosted 
your refrigerator in this manner, you will 
find it a simple task, the whole operation 
consuming less than 45 minutes. Do not 
try to remove any of the ice, however, 
until it is sufficiently softened to be picked 
off without the least violence. 


Motor Heat Keeps Windshield Clear 


Tt is a comparatively easy matter to pre- 
vent sleet and rain from freezing on the 
windshield by directing some of the warm 
air arotmd the mo- 


tor against the 
glass. This can be 
done by merely 
loose nine the rear 
clip on one side of 
the hood and in- 
serting a s? m a 1 1 
block of wood, such 
as a piece of 2 by 
4-3 m stock, under 
tb c rear c d g e as 
shown itl the illtts- 
t rat ion . Th c warm 
air coming out of 
the opening strikes 
the windshield and 
prevents ice forma- 
tion. — Dick Hutch- 
inson, Ithaca. N. Y, 


MflOiir Jftcd Ned 

Baby Wilitat Stve JuH 


Run UpttairB to Find t? lit WtKfl 
i Lisitns on (he Telephone 


Improvised Telephone for Listening 
to the Baby 


Running up and down stairs a number 
of times on washdays in order to find out 
whether or not the baby was awake, 
eliminated by improvising a telephonp-*y^r 
tern from the baby's room totbfdau ndry, 
A small microphone — placed under- 
neath the cot, and the two wire& wore run 
into the laundry, where connections were 

made to dry cells, a 


W*.f[Yi Air ElbtcCcd ujEAinst (lie WiudaiiSnLd JS-rTinta 
Rain and Sleet freon Freezing: 


push button and a 
receiver. When 
the pud] button is 
pressed the circuit 
is closed, the dry 
cells furnishing 
enough energy to 
permit the trans- 
mitter to pick up 
the sounds in tlie 
child’s room and 
convey them t o 
tlie receiver. Such 
an installation costs 
only a few dollars 
and will save count - 
] ess step s . — Mrs, 
N nrma M, hones, 
Oak Park. lit. 
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Cal' Battery Furnishes Garage Light 



Here Is an Unusual Meltiar! cf A’jICTT'aric.il’v Lighting 
Shi Oir»[B 


In ihc absence of electric lighting in 
your garage, a satisfactory light* sufficient 
for closing the doors, ctc. r can be provided 
by the car battery. Without using an ex- 
tension cord ro a lamp socket on (he 
cat, the illustrated method makes the c mi- 
ned! on automatically when the car is 
driven into the garage, even eliminating 
the need of getting out to turn on a switch, 
A weighted box is provided with two 
Strips of spring brass, tacked to the side 
and extending over the top as shown in 
the detail. When the box is set on the 
floor, the height of the strips must he 
such til at the axle of the car will make 
contact with both, A tv ire is eon Elected 
to each contact strip and is run to a lamp 
socket attached to the ceding, or in auv 
other suitable position. It is advisable to 
provide a switch also in One of the lines, 
although this is not shown in the draw- 
ing. At the point where the underside of 
the avle makes contact with one of the 
strips* a piece of slice t fiher otr other in- 
sulation is applied, and over this a strip 
of brass or copper, both being securelv 
bound, to the axle with tape. A length of 
wire is then connected to the underground 


side of the Esattery and to the brass Strip 
under the aide, tlie wire being soldered 
to the strip. Notv, as the axle itself is 
part of the grounded skle of the lighting 
system and the brass strip is connected to 
the ungrounded slide, electric current 
from the storage battery is available when 
a connection is made between these two 
points, as is done when the ear is driven 
onto the spring strips on the box. Of 
course, tlie car [oust be driven into exactly 
tile same position each time to assure 
proper contacts, acid care must be taken,, 
in making this installation, that the bump- 
er, radiator shell or any other piece of 
metal except the axle does not touch both 
contacts on tlie box, or a short circuit 
will result. Instead of extinguishing the 
light by pushing the car back off the con- 
tacts, merely throw the switch open, but 
be sure to do*e if again when taking the 
car out of the garage so that the circuit 
will be made automatically when return- 
ing. — George: F. ftead, Everett, Mass. 


Automatic Signal for Toy Electric Train 


An automatic crossing signal lor a toy 
electric train* using an old doorbell, is 
easy to make. Tlie two outside tracks 
form one conductor for the current while 
the middle track forms the other. F-Sotb 



outer tracks, are connected electrically and 
mechanically by means p,f pressed -tin ties, 
but the middle rail is insulated from the 
two outer ones. By prying back the 
punched sections of the tics that clamp 
one of the side rails, small strips oi heavy- 
lough paper or Eight cardboard can be 
inserted, as indicated, to insulate this rail 
from the os Iter outside one. A piece ol 

cardboard i s 
also provided 
around the 
end of the in- 
sulated side 
rail to prevent 
it from mak- 
ing contact 
with adjacent 
track sections, 
The tic is then 
pressed hack in place, holding the card- 
board securely in place around the rail. 
Further insulation may be obtained bv re- 
moving the steel pins used to connect this 
rail with the next sections find substitut- 
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ing in alch sticks. ’By the ufs of a clamp 
provided with the train, connections can 
l>c taken from the middle rail and the in- 
sulated side rail to the belh The insula- 
tion on the rail prevents a complete cir- 
cuit and the hell is silent, But as t lie train 
passes over this section, connection an 
made from the insulated rail to tEie wheels, 
through the cars to the set of wheels on 
tEie other side, and to the opposite rail, 
completing the circuit with the result that 
the hell rings. As the train leaves the in- 
sulated section of track, the bell 15 again 
silent. A resistance may be used in series 
with tlnj bell to cut down the current,— 
li. Moeddel, Jr., St. Bernard, Ohio, 


Curing Rear- Axle Grease Leak 

Here is an effective cure for grease 
leaking out of the front end of a rear-axle- 
pillion housing. This part usually is fif. 
ted with a felt grease retainer or metal 

washer to keep 
the lubricant in 
the housing. 

B u t as the 
springs sag, the 
front end ui tile 
pinion housing 
which Carries 
the weight of 
the drive-shaft, 
frequently sags 
also, making it 
impossible t q 
hold grease, Re-arching' the springs, or 
Installing new ones, \s a cure, but a better 
one 3.3 as follows : Get a pair of wedges for 
Lipping the front axle to cure wEieel dum- 
my, Loosen the U-bolts that hold the 
rear axle to the springs and drive in the 
wedges so that the fronL end of tEie pin- 
ion housing is raised. 


Artificial Draft Increases Efficiency 
of Furnace 

A common fault with hot-air furnaces 
is their inability to deliver heat to the 
windward side al Lite house. My furnace 
was no exception, and besides was too 
small to heat the house properly. To 
remedy these conditions I purchased an 
old vacuum cleaner for $1.50, sawed off the 
handle and connected the long cord to 
the basement lighting circuit, which was 



Anilkij.l Ui*ti TbrObth Furfiitis Old Vac- 

uum ClunV Heatn IfouM 'Quletd* 


controlled Ety a switch iit the kitchen. Then 
I hung the blower in tile enlarged cold-air 
return pit so that the intake was well off 
the bottom to avoid picking up dust. The 
outlet was directed upward so that it 
blows directly against the hottest spot in 
tfie firebox, forcing the warmest air away 
through tire pipes to tEie rooms above. 
When the wind is from the north, the 
registers in the south rooms are closed so 
that all the hot a«r must pass up to the 
north rooms whence it flows through the 
house. It lias been found that this ar- 
rangement warms up the house in a short 
time and maintains an even temperature.. 
— Chester .S, Emmert, Denver, Colo. 


Eccentric Stop for Windows 

On windows that have no sash weights 
to keep til e tn open, the stop shown in the 
illustration will take their place- It is 
just a hardwood disk with a Eiole drilled 
through it off Center, 
to receive a screw 
with which it is fas- 
tened to the win- 
dow frame. Turn- 
ing the disk one- 
way or the other 
frees it from con- 
tact with file sash 
or ianis it.— Charles 
II. Willey, West 
Concord, N- H, 
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OST built-in telephone cabinets are 
fat tier h oxlike affairs that are suit - 
ahEc JO IT use only ill the kitchen, bill the 
cabinet illustrated and described in (his 
ai'licte can be placed in any room in the 
house, is easily installed and is both hand- 
some and practical. The telephone rests 
in an arched alcove, on a shelf, which ex- 
tends from the wall sufficiently to enable 
you to Write on it ii need be. The lower 
compartment is made to contain the direc- 
tory and hell boa, and is sufficiently large 
to lake the directories used ill Chicago 
and New York. The cloth-backed grill 
makes the sound of l he bell audible prac- 
tically as well as if it were outside. The 
Gothic-arch motif, which lias been carried 
out in the grill as welt as above, gives a very pleasing effect. 
Wood of the same kind as is used for the trim in the 
room ill which the telephone is located, should be used for 
the cabinet, so that the finish may be made iu match. If 
an enameled finish has been used on the trim, any dose- 
gra hied liard or soft wood may be used, It is not ad- 
visable to use yellow pine, boss' ever, as the grain is likely 
to show through the enamel, regardless of the number nf 
coals applied. The fabric behind the grill may be gold 
cloth, tapestry or any of the materials commonly used in 
the grills of radio cabinets. 

The first step in the construction is the cutting of all the 
stock to approximate or rough sine, so ihal [lie fob may 
go forward in an ordet'U' manner. After this has been 
completed, the sides, top and bottom pieces of the by 
4-in. frame should lie planed to ?i;c and the inner faces 
smoothed and sanded, A jki-in. rabbet should be cut 
on (he hack edges of all of the frame pieces with the ex- 
ception of the crosspiece. It" the sides and tops of the 
frame are cut a little longer than necessary, it will he much 
easier to saw the 3 0° bevels on the ends to form tile join Is, 
and it may be necessary to dress the bevels with a plane to 
insure a reasonably tight joint. The bottom and sides of 
the frame should be assembled first, tlien the cross rail 
that goes under the shelf may be used as a spacer while 
the top pieces are being fitted amt assembled. Strips of 
scrap lumber, lacked diagonally across thg edges of tile 
frame, will keep it rigid and square during Lite process of 
assembly. Both glue and nails are advisable in fastening 


US 



Tlit yi-hi. ihree-pt} backing should now 
be fitted, earefulh ; moot bed nnrl ’amled 
on the front fare.', ami nailed into place 
with -^-in. brads. TI)ls will maU j the 
frame sufficiently rigid s>i that the strips 
aCTOii the i'ront may Ijc removed. 

The shelf has a formed edge which adds 
greatly to the attractiveness of the cabi- 
net. After the stock has been cut to tile 
shape shown in Fig. -i, a deep cut should 
be made around the edge with a marking 
gauge set to Y? in. A ^-in. cut should 
also he made on the thickness, measuring 
from the lop down. With a hacksaw nod 
chisel, cut away this ]4 by $4- in- portions 
entirely around tEie Curved portion. Fin- 
ish up (he molding with a plane, file anti sandpaper as 
shown. After the shelf has been welt sandpapered, bore 
a J^'in. hole near one of the hack corners for the phone 
tord, then fit to frame and nail into place. Note that n 
1 by A- in. notch is left to insert the face pieces on each 
side of the shelf. Fig. 8 shows Slow this part of (he Sob 
will look. 

The face consists of the pieces which cover the joint 
between the frame and the plastered wall, also the center 
and bottom crossrails shown on tin? fig- 
ures. The face should be framed up as a 
unit and jointed, but should not be nailed f 

to the frame until the frame has been in- B|'m , 

stalled in the wall: it should, however, be jj If " ' 11 

tacked into place temporarily so that it U ir •_. i f 

may lie well fitted. N I B 

The side-pieces should be planed io size ■ ] l Dj 

first and the arched end cut with a coping ' fl; , 
saw, as shown on Fig. 2, One face and j '111 

both edges of these pieces should he i i c 

smoothed and sanded. The crossrails ~*n 

should nest he made and joined lo the ^ic.s 

rails with A~' ia - dowels at each joint. 
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properly Re sure to square and 

gauge tile centers for the tlowel holes SO 
that they will line up and mate a true 
joint. The face should now 
he tacked into place as sug- 
gested above. The fillet 
h locks (Fig, 1) form the 
joint between the arch axul 
the sidepieces, without glue, 
so as to take up irregularities 
caused by shrinkage and 
swelling. Aiti^r the assem- 
bly has shown that the joint 
at the top of the arch is 
true and light., a spline joint 
should he made at this place 
as follows: Gauge from the 
face of both pieces a dis- 
tance of % Lti. in along the 
jointed edge, Along this line, 
make a saw cut l /j in. deep 
with the saw in your kit that makes the 
widest kerf or cut. In this kerf insert and 
glue a thin piece of wood to keep the two 
pieces of the arch even and level. The 
grain of the spline should run across the 
joint. Retack the arch to the frame. 

The door for the di rectory and hell -box 
cabinet is made in the form of a grill. The 
design shown in Fig. 3 should be worked 
out full size and traced onto a piece of 
panel, preferably of plyw'ood. The panel 
should be cut and fitted to the opening in 
the face surrounding the cabinet. With 
a coping or sCrollsaw, Cut away the por- 
tions indicated in the pattern and smooth 
the edges of the cut-outs with a file and 
sandpaper. To add rigidity as well as 
good appearance to the grill, a mitered 
frame is fastened to the front face of the 
grill panel with glue and brads, all nailing 
being done from the back. Tbe drawing 
above on this page shows 
i he cabinet at this stage in 
the construction. 

The pocket for the tele- 
phone directory may he 
made of any j^-in. soft 
wood, The construction 
and dimensions of this 
part are shown in Fig, 6. 

The pocket fs fastened to 
the back of the grill door 
with screws, so that it may 
be removed to install or replace the grill 

fabric. See lower photo on this pagC- 




The hinging of tlie door may he done in 
either of two ways i an orna mental sur- 
face hinge may be used or a desk hinge 
may he bent as shown in 
Fig, 7 , The former is much 
the simpler and easier meth- 
od, hut the latter has the 
advantage of housing and 
practically concealing the 
hinges. 

The cabinet is now ready 
for cleaning up, sanding 
■with No. 0 or 00 sandpaper, 
and finishing. As suggested 
at the beginning, the cabinet 
slioultl be made to match 
the woodwork or trial of the 
room, both as to material 
and finish. The finishing 
cannot be completed in the 
shop, however, as it will he 
necessary to do some nailing when the 
case is installed, which means holes to fill 
and cover. If the finish is enamel, your 
ma telling problem is greatly simplified. 
Your decorator can give you the informa- 
tion needed for matching or closely matcEl- 
ing stained woodwork. 

After locating the place on the wall 
where you arc planning to make the in- 
stallation, check carefully to be sure that 
there are no pipes, flues or other obstruc- 
tions in the walls. Tap on tbe wall with a 
hammer to locate the position of the 
studs. Ti possible, locate the cabinet be- 
tween two studs. If this is not possible 
on account of poor spacing, at least ar- 
range so that only otie stud will be cut, 
if near a door or window where tbe stud 
spacing is unequal. Mark out on the wall 
an outline of (lie frame, with the shelf 
placed 32 in. above Ehe floor. Care must 
be taken to make the lines 
plumb. Cutting out the 
plaster is not difficult with 
a keyhole saw to start the 
Cut, full Owed by an old 
crosscut saw. After the 
hole is made through the 
lath and plaster, the cabi- 
net should be fitted into 
place between the studg by 
wedging. (He sure telephone 
connections are brought 
through the box before the cabinet is nailed 
into place.) If the cabinet is not between 
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studs,, pieces of studd “iff 
will have to- be set in on 
each side of the ojj effci tl s- 1 ! Tor 
nail Eng. This will be more 
easily accomplished, it tlie 
plaster that sticks tin rough 
between the lath on the in- 
side is cut away flush with 
the lalli, along the edges 
where the Studs arc trj be 
placed. 

The installation of the 
telephone in the cabinc: can 
he done by erne of the tele- 
phone company's service 
men or may be done with 
ease by the home crafts- 
man, provided the rules; of 
the telephone company will 
permit. The bell box is 
opened with a screwdriver 
inserted in what appears 
like a lock, but is really a 
machine screw. Inside you 
wit] find a series or binding 
posts to which the various 
leads are attached. 

Make a diagram of 
the position oi these 
p ost s and the col- 
ored wire that is run 
to each, then dis- 
connect all leads, 
separate the plrcmc 
cord and house 
leads from the box 
and string the wires 
through the holes 
in the cabinet. The 
three - wi re line 
wh ich comes up 
from the basement 
should be pulled 
through the bole in 
the side of the cabi- 
net, shown in Fig, 
t. The locatioti of this hole is not speci- 
fied, as it is fo be drilled where convenient. 
After this line wire lias been pulled 
through the frame, the cabinet may be 
permanently nailed into place. The Card 
from the telephone should be carried 
through the hole in the back corner of the 
shelf to the bell box. Reconnect these 
leads to their respective binding posts and 
the installation ts complete. This cabinet 


is intended tor use with so- 
c ailed unlimited and meas-. 
1 1 red service. If coin-box 
service is used, the coin box 
must be left outside. In 
Sliis case, it ia suggested that 
the cabinet he shortened so 
tn provide cabinet space 
for dte directory only, leav- 
ing the bell and coin box 
on the wall as usual. This 
will eliminate the large 
opening at the bottom of 
the grill, or if preferred, the 
entire door may be made a 
solid panel. 


Unusual Finish on 
Lacquered Table 

A tabic that attracted 
much attention was lac- 
quered apple-green with a 
base color of dull old -rose; 
an the top. The whole top 
had a delicate lacy pattern 
outlined in dim 
gold, which gave an 
artistic as well as 
very unusual effect. 
This was obtained 
by using rose- point 
much i ue- marie lace, 
stretched tightly 
over a frame, as a 
stencil. Alter the 
base color has dried 
thoroughly', the 
frame is laid upon 
it. and it 1 S sprayed 
with platinum 
bronze mixed with 
cl ea r lacquer. A 
cnat of clear lac- 
quer is applied last. 
The lace can be 
times as it dries smoothly in 
The resulting pattern is much 
finer ami more delicate than ran be made 
with a cut stencil. 


used many 
the frame. 


{[There is no necessity for destroying a 
sealed, stamped envelope if you wish to 
re-examine the contents before mailing; 
simply steam the flap open and use a 
little library paste to seal it again. 
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Hjmd-0|p«rB?id Chum. Acliitttd hy Mvana of a PlLrpp 
Jack. Saves Tone and L-itar 


Pump Jack Operates Churn 

Farmers who use tile type of hand 
churn shown in the illustration, can light- 
en their labor by connecting it to the 
pump jack. A connecting rod or walking 
beam, made of a piece of suitable hard- 
wood, is pivoted to tine rigid part of the 
pump to which the handle Is fastened 
when the latter is Used, and also to the 
top of the churn plunger rod. The purnp 
jack is also pivoted to the walking beam 
at the point indicated. 


Extra Switches on Ford Wired 
to Seat- Base Panel 

Many owners of the model-A Fords fatsd 
the lack of an instrument hoard for mount- 
ing extra switches a drawback. Its lack, 
ho IV ever, is a blessing in disguise, as the 
panel between the front seat and the floor 
makes an excellent substitute. When 
placed th ere, the switches are as conven- 
ient to operate as they be on the instru- 
ment board, and are much easier to wire. 
The lead for the battery supply can lie 
run down through one of the holes in the 
metal floor of the tool trav under the seat. 
From there it may go direct to the bat- 
tery, or, preferably, run forward parallel 
to the tail-light wire, and he connected 
to the cut-out on the generator, as the 
ammeter will then show the drain when 


the extra lights are used. Tile push-pull 
type of switch is satisfactory for the pur- 
pose, but a toggle switch is easier to op- 
erate if you wear gloves. In mounting 
toggle switches, the proper ‘'off" position 
ia with the lever down. A 2-way toggle 
switch, now obtainable, makes il possible 
to use one switch for two lamps, but they 
must be lamps that will not be used at 
the same time. Such a toggle switch is 
handy for a parking light on one side, and 
a back-up light on the other. For road- 
sters and coupes without rumble seats, a 
light in the luggage compartment is a con- 
venience, A phone jack may be installed 
alongside the switch, and phone plugs at- 
tached to the end of a trouble-lump cord, 
or an extension camping light. The 
earlier A- m oriels do not have parking 
lights. In most localities only a tail light 
[5 required while parking at night- If the 
[earl to the tail light is tapped and a sepa- 
rate lead with a switch is run to the bat- 
tery, the tail light may be turned on inde- 
pendently of the headlights, and will still 
he operated automatically by the switch 
Controlling the headlights. Switches may 
also be mounted on the fiber panel just in 
front of the door on the left side of the 
car, which will be bandy for the driver to 
reach, but they must then be mounted so 
that it will not be difficult to wire them. 
In this case a ground-return lead is ncceS’ 
sary, — J, W, Grosdidier, San Diego, Calif. 


Easily Made Print Washer 

Any pan or tray call be used for a print 
washer and the water can be kept running 
into it through a piece of tubing of suit- 
able length, as 
h h ow n in the 
drawing. On 
the edge of 
tile tray a rc- 
movable 
bracket is at- 
tached to hold 
the tube, 
which extends 
Up to the fau- 
cet and down 
to the bottom 
of the tray. A funnel slipped into the 
upper end of the tube makes it easy to 
catch the water without splashing. 



Sopyrightec 


atari al 


POPULAR MECHANICS 


153 





Preventing Wood 
from Warping 


By Making ■Quidc Marks an the Bench as Wdl as the Fit*, the Btgljintf 
WlIH Altlt 10 FU* &»wt| 4 a Well ss Expert* 


Wood stored for any 
length oi time should be 
protected against the 
weather so that it will not 
warp. As the cut ends 
a re more p o rous an d w ill 

absorb moisture quickly, 

a coating of shellac 
should be applied, Tt is 
best to keep wood it] a 
warm, dry place and care 
should be taken to liavc 
it exposed evenly, Ex- 
periments have shown 
that the top piece on a 
pile of lumber will warp 
overnight during a rain- 
storm. Warping is caused by the un- 
equal expansion of the wood when it ab- 
sorbs moisture. Long pieces should be 
set on end to assure an equal exposure. — 
Wm. P. Mack, Chicago. 


Fine Adjustment for 'Ruling Fen 

When working on drawings in which 
several thicknesses of ruled lines are used, 

it is necessary 
to match the 
w i d t h on a 
piece of scrap 
paper when «. 
change is 
made. A much 
better method 
is to make a 
file mark on 
the adjusting 
screw- of the 
pen, remem- 
bering the po- 
sition of the mark for lines of different 
widths. This kink will be found to give 
accurate results and will save considerable 
time. — Frank E. Gray, Sparks, Nevada, 


Saw-Fllmg Helps 

While filing saws, the vibration is not 
only hard on the cars, but it dull 5 the hie 
as well. This Can readily lie prevented by 
gluing a strip of rubber on each jaw= of 
the saw vise. Another help to the be- 
ginner, which may also be used to ad- 


vantage by old hands, 3s a guide board 
for holding the file at the same angle 
with each stroke. This board is placed 
behind the vise and the angles marked 
about 60° both ways. Marks are also 
made straight across for use with rip- 
saws. Small pieces may be nailed onto 
(he handle of the file, to enable the opera- 
tor to hold tbe file at the same angle as It 
is easier to watch these pieces than the 
file. — Lloyd Moore, Chariton, Iowa. 


Art-Mounting Corners Used to Hold 
Drawing Paper 

Instead of using thumbtacks for fasten- 
ing drawing paper to the board, art- 
naounting corners will be found handy if 
the sheet* of drawing paper used are all 
of the same Size. Glue four of these cor- 
ners to the drawing board, and it will then 
be a quick and easy matter to remove and 
replace the 
paper, Tt has 
been found 
possible to 
USe one set of 
corners for 
fifty sheets of 
paper. They 
lie flat and do 
not interfere 
with the use 
of the T- 
sifuare or triangles any more than the 
usual thumbtacks,— Walter W. Maliett, 
Olympia, Wash. 
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Getting Extra Heat from the Stovepipe 

rp - — a Usually the 

heat passing 
through tire 
Kt(ivepi[je and 
c li l m tt cy is 
p ra c 1 1 tally 
wasted, !>ut 
with the ar- 
range tn e n t 
shown in the 
dr a wins? much 
of it in radi- 
ated inLo the 
room. Take 
an oil drum 
and pm l two 
I e n g t h s of 
stovepipe in- 

side as shown ■ then mount L Sr c drum over 
llio stove, and [trace it to obtain the neces- 
sary rigidity. The path ot the smoke and 
hot air through the drum and up the 
chimnev is indicated liy arrows. 



Unusual Decoration for Glass Trays 

For decorating glass trays, an unusual 
effect can he old aimed by uning a number 
of photos of faces Or parts Cd face:-, in- 
cluding the eye-,. Colored prints irons 

magazines are part leu Early effective for 
this purpose, Alter cutting them out in 
various shapes, arrange them according 
to the method indicated in the photo, 
pasting til cm on a piece of cardboard 

Gold h roil ae, 
or any kind of 
paint, partic- 
ularly black 
or while, is 
used to sepa- 
rate the pho- 
tos. The card- 
board Eh Cut 
to the Hame 
size as tile 
bottom of the 
tray, and it is 
then fftsy to 
insert it. 



Extinguishing Fire in Auto Carburetor 

Flames of a hunting carburetor, ig- 
nited by backfiring or front any other 


ca use, may be extinguished with safety in 
the following manner: Let the engine 

continue to run. Get out, lift lip the hood 
and turn oil the gas supply to the car- 
buretor, Then run the motor faster so 
that LEie pan remaining in the carburetor 
wifi he used up be the motor as quickly 
as possible, instead of letting it lmrn lip. 
Do not attempt to smother the flame 
by means of a blanket, for the mo- 
ment you confine the gas vapor yon pro- 
vide the right condition for an explosion. 
— Mart Ranke, Detroit, Midi, 


Tool for Scraping Carbon From 
Piston Grooves 



4h ar fiirwrjsro 

HIM& OUMAttOinEq 


VVEietl installing new piston rings, it is 
notes nary to remove all traces of carbon 
in the piston grooves. To do til is, tFiu 
tool illustrated will be found quick mid 
handy. It consists of a holder made some- 
what tike a 
spa n n e r 
wrench, jat 
end of which 
i- slotted and 
pro vided with 
a s c r e w to 
hold a short 
piece of bro- 
ken ring (hat 
fiLs tile groove 
exactly. The 
l : n d o i the 
piece of ring 


F.^r.-r. 


LV- SI WLD 
HCLDLM 


used for scraping Es ground oiT at right 
angles, to make contact tilth tbc entire 
surface to he scraped, — George A. Luer>, 


Washington, D. C. 


Fainting Cement and Concrete 

All Win-dry mg Oils are tnere Or less 
destructive to cement, and saturation 
with raw linseed oil won Id slowly disin- 
tegrate it, but oil paints will dry on ttie 
surface without a fif acting the cement if 
applied in the following manner: The 

cement work should fie at least otlu sum- 
mer old before it is painted. The first 
tiling to do is to wash the surface thor- 
oughly with a 7 or R- per-cent solution of 
muriatic acid, followed by a good wash 
of clean water. The surface must then 
be given time lo dry perfectly, In paint- 
in g, use considerable more turpentine 
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tli an is ordinarily the case,, and very Si ale 
drier. Boiled I in seed oil is preferable to 
raw. For the priming coat, llic paint 
sEiould he used thin. It should also con- 
tain so much turpentine that it is almost 
Hat, increasing the quantity of oil for each 
succeeding coat. Each coat should have 
about 4K hours to dry he Id re applying the 
next. If water color or calcimine is pre 
feired, the cement should also he washed 
and prepared as above. When the sur- 
face is dry, it should he given a smug of 
equal parts ol acetic acid and alum. — 
Charles R, Whitehouse, Boston, Mass. 


Take Your Own Picture with a Grafted 

Ordinarily the only objection to a 
grade* camera is that it i:-. almost im- 
possible for the operator to get iti the 
picture himself, This objection can read- 
ily be over Co me by providing the attach- 
ment shown iti the drawing, which con- 
sists of a small lever, pivoted at the up- 
per comer of the plate as indicated, the 
lever being bent over, drilled and tapped 
to take the cable release. The lover 
swings freely on hs pivot, which is a screw- 
in the trigger plate, and when it is de- 
sired lo use ibe camera in the regular wav, 
the lever is depressed, which pushes down 
the camera trigger, so that, when snap- 
shooting, it is only necessary to remove 
the cable release. Any attachment that 
will operate a push cord may be used 
when the operator desires to get into the 
picture, — -Robert L. Rankins, Springfield, 
Oh io. 



155 



AngLe-Ircn Bracket an Kill! oJ IiDniciE Board Kooks 

tier Screws Ln the Wall 


Wall Bracket Holds Ironing Board 

To hold an ironing board rigidly against 
a wall, get a piece of angle iron, a couple 
of inches longer than the width of the 
board. Drill holes through ore side of 
llie angle iron so that it can 3m attached 
to the end of tile board with screws. Drill 
two holes ill the Ollier side, near the ends, 
and lilc slots from the latter as shown, 
These holes must be large enough to be 
slipped over the heads of two screws 
driven into the wall, while the slots will 
lust 111 over the shanks of I he screws. The 
method of using a hoard equipped with 
such a bracket is plainly shown, the brack- 
et being merely engaged with the screws 
in the wall. Only one supporting leg 
is necessary at the other end and this can 
be marie to fold against the bottom of 
the board when not in use. 


Precaution against Wastebasket Fire 

One precaution against fire, which is 
often overlooked, is to take care not to 
set a waste-paper basket on the side of 
the desk svher e you keep the ash tray, 
A lighted cigaret stnh may accidentally 
fall ini 0 - the hash el by being knocked off 
the edge of the ash stand. 
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bracket must be made to fit the 
motor, and the bracket must be 
drilled and tapped to take l tie 
screw of tlie holder. — H, Pack, 
Sun Francisco, Calif. 


Fhfltg cl TJgtiiuiftg Flash Taken Front 4 Paine ]!$ Fed from (he 
Water Tovrer in the Csiter w»h Ordinary Camera 


Lightning Photo? Are Easy to Make 

Photography of 1 Et^li tni n by the ama- 
teur is a comparatively easy matter. A 
cheap box camera will produce just as 
good reptiles, in tilts hind of photography 
as expensive cameras. AH that is nece-,- 
Fary is to focus the camera for distant 
objects, point it in the direction of the 
most frequent I Lashes, open the shutter 
and Leave [he camera undisturbed for she 
duration of the storm, this, of course, be 
mg possible only wit Li night storms. The 
photo shows the result of a half-hour ex- 
posure, and is a record of a violent eEec- 
Trical storm in southern Idaho, The 
iv atcr tank Eli at is silhouetted against the 
horizon is I*b ft. hiph and is located a 
rj natter of a mile from 1 lie point where 
the camera was placed. Some idea of 
the magnitude of the flushes can be gained 
from the fact tEiai one of lEiem -.haltered 
a tree about a mile away. 


Mounting for Serial] Motor 


For mounting a 
small electric mo 
tor, a universal 
holder, frequently 
used for cameras, 
wilt be £ □ u n rl 
highly convenient, 
as the motor tan 
he set in almost 
any position de- 
sired. Of course, 
a she et-mctal 


Tintiirtg Iron and Steel 

Iron and steel art teles can eas- 
ily he tinned by using the follow- 
ing method: First remove the 

scale from the piece by dipping it 
in a scitutiun of raw muriatic acid, 
Leaving it there until tlie piece 
turns w Elite. Then dip it into a 
solution ui raw muriatic acid, cut 
with zinc shavings until the acid 
will dissolve tio more. This will 
leave a thin zi ne deposit on tFne 
piece. Allow it to dry, then [Lip it into tlie 
molten tin, solder or lead. If a first coat 
is Hot satis factory, dip in the cut acid, 
dry, and dip into the molten metal again. 
This method has proved extremely satis- 
factory. Of course, the proper precau- 
tions against accidents should be ob- 
served when dipping the articles into the 
molten metal. — Charles R, Whiteluilise, 
fiostou, .\]a.;is. 


A Help for Night Driving 


When mak- 
ing stops r > r 
left ( urn 3 , it 
i s customary 
m Fioht one's 
hand out of 
the ear a? a 
warning to 
motorists Ell 
the rear. An 
ordinary li- 
cense holt 
W i L ll 4 i r e d - 
glass bend 
makes an effective signal that is quickly 
noticed, by mounting it on a ring as shown 
in the photo. — H. Fowler, Rogers, Ark, 

([When the hag of a vacuum Helper gets 
very dirty, put on the hose For blowing, 
hold the end out of tbc window and start 
the vacuum cleaner: this is sure to clean 
out the inside much better than can E>e 
done by shaking the hag. 
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THESE MODERNISTIC BOOK ENDS ARE EASY TO MAKE 



Here it a modi fifed 
modernistic design in 
book ends which should 
^ii.1 to tilt: home 

craftsman For il- simple 
ami attractive tines. The 
whole tiling consists 
merely of two or three 
pieces of scrap wood, 
ffime hah bin and a few 
screws, all to he found 
in most home shops. 


Simple TliouRh The/ Are to Mtke, These Moderziistlz Eaolc 1 l- ri n Pjcacnt m Very Actraciisr Appearance 
Wlei Finished; Lett, Struma Ihc MrEhod of Weiulitiui i Right, the Felt Being Glued in Place 


In making' these hook ends, start by 
cutting, from % or ^-in. lumber, two of 
the larger pieces shown in the detail and 
four of each of the others. You will 
notice that the hot torn end of the largcr 
jiicccs ip, cut out into a dovetail shape, 
This cut is to take the babbitt which Forms 
a weight to keep the honk end in place, 
The manner of pouring the metal is 
shown in one of the photos, two blocks 
being damped around rhe opening and 
the babbitt poured in. Babbitt hardens 
very quickly; it will ftOt scorch the edges 
of the wood in the slightest, The dove- 
tail, of course, prevents the metal from 
falling mil when hard. 


The five pieces of wood which form 
each end must he assembled &o that no 
screws or nails are risible. This Cart best 
be done by fastening the two intermediate 
pieces to the centra! piece with screws, 
then spinning on the outer pieces on 
screws which have previously been in- 
serted from jlic inside edge of the inter- 
mediate blocks, in the manner shown in 
the sectional drawing, 

A strip oF black felt, cut to shape and 
glued to the bottom of each hook end, 
completes the job. Before fastening this 
in place, however, the ends should be 
takerii apart again For painting. Each 
block may Sjc painted in a different color. 
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Beaislilul green law [is all winter art: now 
com mem in Morida, and Can lie land is, all 
OT flic soli them Sl0-.es> by seeding Jjitbun 
ri-fVfjfnss my time dun tig tile fall or 
■■■ winier. Specialists of the department ci 
a^ric. till ura recommend thal tins grass 
sOivn on Igwns with oo preparation wind 
ever except leveling as may lie necessary 
Tn t li e spring, when the regular gras? 
\ starts grow ing. the Italian me will die. 


or in shades of the Same color, ll tile 
hook ends are uj In? painted in a single 
shade, : i will not he- necessary to take the 

(deces a pari for: painting ; separate colors, 
however, are almost impossible to apply 
after the wood pieces are put L DS'e l her- — 
Ralph T Moore, Crdumlm.-, Ohio. 



Waterproofing Shoes 

Waterproofing shoes which are to lie 
worn outdoors ditririg the winter :s a 
simple and inexpensive job. About I or 
2 o Zl of beeswax and 8 ok. of petroleum, 
jell v are needed for the joh. The depart- 
ment of agriculture reco mm e ti ds thal the 
ingredient;, |m melt - 
ed to p t t Ei e r by 
w anil i n g ca re f u I ly 
and stirring. The 
grease should be 
applied warm but 
not hot. It is iiL- 
purtant l o g e L 
plenty of grease on 
the edge of the sole 
a tad welt, as this is 
whore most shoe* 
leak. Tile be*t way 
tO> proceed in to set 
the shoe in a pan 
and poor in the 
in el ted grease. If 
the shoes have rub- 
ber heels, tEiese are 
I of l outside. 




^rhernwaistie Oas tanr Acts When Mawr Hv-Us Up 


Simple Device Seduces Gras Consumption 
of Auto 

Here ib a gH:* saver L It it t is worth mak 1 ^ 
mg. It' is especially designed for use on 
model -A hVirils, although flic irlca i; ap- 
plicable to'quy car Or gas engine. Get a 
piece of flat .t«k ]4 by y t by 1 ill. iff 
dimensions. Drill a /ii-i-iti . hole through 
one end, a-n itl d fouled in the detail, ant 
drill a IKn-in. liol£\th rough die piece' 
lengthwise. Coimerliiig with the: first hole. 

A piece qt 1 1 ter mo-da ( c\ metal. .015 in. 
thick, % a E 2 . wnl<' jiid alhit long, is then 
obtained and a ball lEFTmed aL one cud to 
fit over tile :L in in, hoi u simgE.-, The otlit 
end of this piece is driven iuVQ a slot •cub. 
ill the side of Me drilled piec-.. and ft i-E 
tliert bent over to :l L" -shape so’ -that (he -■ 
ball fits the hole aL the cud us. iitfli cat cd 
The h I lank nf a - crcwv, to be n erl for hold- 
ing (he ile vice in place, is turned dmvuxto •> 
allow passage of air. ami the gasket Im-^^ 
tween t li u coupling at the carburetor vt-— y 

cut away for ili p'" r ~. ^ 
’ s ;l m e P U r p 0 S 
W lieu completely 
a-.scntbb'd, the de- 
vice will not per- 
il hi the entrance of 
air when the motor 
is odd, hut its soon 
as it heats up, the 
piece of thermo- 
static metal draw* 
a vv ay fro ni the 
opening and allows 
the air to enter, 
which causes :l 
I l*, m er ni Lee 1 1 1 re an rj 
l.iirj.t eff eel s a saving 
of gas. —A. E. ba ii- 
fprd. I. os Angeles, 
California. 
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Flashlight Photography Made Easy 

By W. E. BURTON 


r \J" AKI MG flashlight photographs witli- 
* * out noise, smoke, odor or tEie danger 
of tiro, and in so short a time that subjects 
have no chance to move, look stared or 
ftose their eyes — this dream oE photo g- 
rap hers everywhere has been realized in 
the development of a ncwjanry that prom- 
ises to revolutionize flashlight photogra- 
phy. The lamp consists o £ a Standard H»- 
watt clear-glass lamp liasc .|nd EjulEi. In- 
side the liu Eh are three things that* to- 
gether, produce the illumination. They 
are a short filament coated with a sub- 
stance that gives off a slower of Sparks 
when heated, a quantity' of very thin 
aluminum foil, which, ill (i crumpled con- 
dition, fills much of t!]e Ej'jilE) space, and an 
atmosphere of pure oxs 
dueed to somewhat below 
When current from < 
dry cell, storage hatter 


or house-lighting system is sent through 
the lamp, the filament glows, ignites the 
aluminum foil cither directly or 111 rough 
the sparking material, and the foil burns 
almost instantly, producing an intense 
light. This action takes place in about 
one-hundredth of a second, making in- 
stantaneous flashlight pictures possible. 

After t lie bulb is used, it is discarded. 
The slight added cost as compared with 










gen that « re- 
normal pressure 


Center, Ik* Mew FtashLamp ; Left, a gimnl« 

>1 CTT.^mi :! t O-Vjjfcned for InierW 

Wurk ; if Us-ed -viLhcni. a SlahO. It M*y Ke 
Hung A l-r-nH^ Anywhere by the 1 3 nok ana 
Stalled brAekci 

Othpr flashlight materials is offset 
by the fact that the lamp can be 
used anywhere. To use tEic lamp, the 
photographer may make Eds own holder, 
at present, and two simple types are shown 
here. It is absolutely essential, to obtain 

^ ^ , (*, ■** li? 

m V/TC n d % y 


<1 



Iffl 


POPULA R 


M E C H A N I C S 



Tin' PortuaEc Flnjhtsmji U nit, Maiio 

froiii u Two-Cell I- l.'i:-, !i i: r ; !i i anil 
FiHed wii|i ji H!i i : the Limp Lk Klashed ty M-tar. i 

ot a Single Cell, aa In.iLi a^ | j r . tic SutUHal Priiwhi* 


iji i hi y In remove |he hlack deposit, dry, 
an I 1.1 it' rt eu(, not far from tlic edge, a hole 
large cut? 1.1 id] to receive lEie flashlight cane. 

TEic case Illustrated hap- 
pei Ltd to bu fitted wilts an 
extra-large tens, but the 
sin alt-lens type will do 
j list an well Fasten the 
ease to the reflector hv 
the most convenient 
in et is ad. 

Into the rellector crul of 
the tubular handle, place 
a standard weatherproof 
lamp socket. The G. E. 
13X-I61 Textotite socket 
is ideal, being of the cor- 
rect OUtSsde diameter. 
Solder one socket wire to 
tile trass strip that runs 
front the flashlight switch 
to the bulb end. Pass 
the otElcr wire through 
a wood plug, placed iti- 
-.idc the tube hint below 
the socket. This plug is 


(be maximum efficiency, that an aluminum 
reflector, preferably parabolic, be used. 

In photographing interiors, several of 
(he bulbs enn be screwed into the sockets 


necessary to hold the 
single battery cell in position. The center 
contact of ibe cell rests again*! a wood 
or machine screw that is forced into the 
hole in the wood plug so that it makes 


of overhead, portable or side- wall fixtures, 
and set off by operating the room switch. 
From an aluminum reflector, at leasl 10 in, 
iu diameter, a quantity of sLrip brass, a 
socket and a few odds and ends, a shupte 
and compact portable holder can bo con- 
structed. Several of these can. be con- 
nected in parallel and suspended from a 
cord t>r mounted On music stands. An ar- 
rangement suggested by engineers who 
developed the lamp ts shown cm page IS9. 

Perhaps the roost convenient device, 
especially where one flash bulh, held in 
the hand, is lo ho used, ts a modified 
electric flashlight like the one shown in 
the photographs and drawings. This was 
also designed by the lamp engineers. 

The handle is a two-cell tubular flash- 


contact with the wire. Fasten the socket 
firmly bv means of cement or screws. 
Place a battery cell in the case, screw the 
lower cap) into place, and you arc ready 
to operate the gun. 

By watching tlic new flash lamp operate, 
you may believe that the light is insuffi- 
cient, That is because the foil is con- 
sumed so- quickly that your eyes do not 
have time to gauge the quantity accu- 
rately, The great -.pee rt of the lamp has 
Ted tn a suggestion that if could be used 
for making photographs of wild animals, 
burglars nr other objects whose motion 
is to be arrested. 


X-Rays; Useful in the Lumber Mill 


light case and is equipped with an alumi- 
num reflector. You can use n 25-CCUl 
aluminum mixing bowl with almost as 
good results a* a true parabolic reflector. 

In constructing the '‘gun,” make a matt 
surface on the mixing bowl interior In- 
letting a quantity of strong lye solution 
stand tn it for an hour. Then wash tbor- 


As a means of examining log* and trees t 
the X-r^ds - meeting with considerable 
succFfsc It*! purpose is to detect borers 
and inner decay, enabling proper precau- 
tions to be taken in time to prevent the 
loss of infected trees. Of even greater 
value is its use in veneering mills in re- 
vealing the nature of the grain. Logs 
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having -i straight tleiflyras 

valuable as those with curly grain. '[jmis, 
jf the grain iit a Log can be seen, [t is much 
easier to make a selection ami to set 
prices. Many curly-grained logs com in ami 
high prices, but before tlie use of die X- 
ray for the purpose, the buyer and seller 
have always had to guess at the probable 
worth of a log. with the result that a 
buyer sometimes found himself with a 
poor log on his hands at the price of a 
fancT one, or vice versa, — John li. Hvler. 
Peoria. Til. 


Drawn- Aluminum Filler Rods 
for Aluminumi Welding 

Tfie use of cast filler rods for welding 
aluminum presents numerous difficulties. 
During the last ten years manufacturers 
have changed the composition of manv 
castings, so that, they are no longer cast 
aluminum but cast lynite, which does not 
Contain zinc but copper instead, tile [alter 
making a tougher and more rugged cast- 
ing. I have found that it is much better 
on these castings to use drawn-aluminum 
filler rods with which a good welding job 
can be nude.— Mart Batik e, Detrcnt, Mich. 

tthtSU M 

Cam Lifter r Made from Carriage Bait 

The illus- 
trated tool 
will be found 
useful for a 
variety of 
purposes, es- 
pecially for 
lifting (lie 
cams utt some 
types of igni- 
tion systems. 
It is m a d e 
from an ordi- 
nary or Ytn- 
iii, carriage 
ho ft by cut- 
ting off three sides of the head as indi- 
cated. — R, Hadley, Fairfield, Conn, 

ll. 

([When a driveshafi has to be removed 
from a model- A Ford, the banjo housing 
should be immersed in hot oil to expand 
it; then St is an easy matter to force (he 
shaft oft. 
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U-Shaped F I o:j> and a Pln.ch E»r Are Uaed ti> Piill 
A WJumI Busttln^ 


Effective Puller for Wheel Bushings 

A simple but effective puller for a wheel 
hushing is shown herewith. It consists 
of a pry bar and a U-shaped spring hook, 
made front $4- in. steel rod, the ends of 
the hook being turned up to form claws. 
The bar ls renter! on the edge of the brake 
drum and the short end h caught in <h« 
hook; with the leverage supplied by the 
Tong end. moderate pressure on the bar 
then pulls ont the hush Eng without dilFi- 
cultv.- — fi. A. Luers, Washington, D. C. 


Stamp with Curved Face for Bundles 



Irregularities on the surface of bundles 
make it difficult to get a clear impression 
with the use of an ordinary flat rubber 
stamp. By removing the rubber from the 
stamp, filing the wood 
down to a curved sur- 
face and then replac- 
ing the rubber, ir will 
he found that the h un- 
dies can he stamped 
more clearly and with- 
out the risk of blotch- 
ing. The reason for 
this is that the stamp 
can (hen he rolled over 
irregular surfaces, 
causing contact at all 
points, — Kenneth R, 

Murray, Sturgis, Mich. 



162 


POPULAR MECHANICS 


Easy Methods of Laying Out Angles 

Laying out angle* is usually done by 
means of a protractor, However, the 


MTahU a 





ET rw tEm 1U1X 


IIYEULL 504*11! 


I 4W..L MT*‘-(.L 

»[S*iE* Jt 


LT >M ***■■: frir*n(.r 

™ Dti-tEE t. 



for iFsv cur responding angle, and draw 
line [_"E. The angle DCF will be the re- 
quired angle anti will he appro Kinialely 
correct. For an angle of l lie distance 

DE should He 6 1 Vtn in. r ns shown in Fig. 2. 
Although a right angle may be readily 
determined by means of 
a square, it frequently 
happens that one is called 
upon to lay of! a square 
h corner wFmn a square is 

4 ^ not available. This can 

■Tis.a be done by using hti or- 

dinary rule or even a 
sSp,-j plain stick without auv 

1 gradual ions at all. To 

,,■ | i lt> this, first lay off a 

■ iri angle whose sides arc 

. ] .1, 4 uitl 5 units or ruul- 

S'" ■•u.jFI 5 i j s 

&$. , l i | j I c s a hereof. The right 


mm 


carpenter is quite ire- 
ijtieitlly confronted with ...--d 

the problem of laying coif -■ 

:l certain angle an the j " p f ’ 
joli. This nifty he readily / 

done by the use of a2-ft. 
rule, or a Steel square. ^ /_/_ / / / J 

fol I o w ing l h e i n cthnd 

described in this article Hi: _ — = — 

and the dim elisions - 

given in the accompany- Hen? Ar«? Somt E-: 
ing table. To lay off any 
angle given in the table by means of a 
2- ft. rule, open tile rule in the middle un- 
til tFic distance between the inside comers 
is equal to the distance A given in the 
tabic for the particular angle iksired. 
Thus in Fig. 1, the rule is shown to lie 
open at 6 Li in., and the angle formed, 
equals 30°. , To Jay off an angle by means 
of a slee! square, set the long U« or blade 
of the square along the line CD. Point 
C, which is fixed at the 12-ill. mark, is 
the point of intersection of the two sides 
of the;> angle. Lay off the distance DF 
equal to the distance B„ given in the table 


f: m 


-m / / n 

lii'FF+lJ “' T :,.;. 
/ L / / / / T^- - - ■ 12? 


■fsmzr 

1 1 / 1 


HA 4. HAiL- I I I I ■ I 

j .’ ■' Fm.5 

Her!? Are Saras l-liiy asH PYaccfcaV M^hsjUs at Calculating Anil#* And D*- 
iMwinlnfi Hifclil- Angle PwiOOA <4 Prapa»ed Pirliliaitt 

y means of a angle is always opposite the longest side, 
be middle un- This is shown in Fig. 5. Line Ft! ■* Uiid 
inside corners oil' 3 unil.s long, cilher inches, feet, yards, 
given in the or any other convenient unit. At point 
angle desired, F, lay off another line FIT, 4 units long, 

■ shown to lie as nearly at right angle* as Cart be tie- 

angle formed term hied. Measure across the ends of I he 

ngle by means two lilies am.! adjust them until the dis- 
iigue or blade taime GH equals 5 units. The angle GFH 
u- CD. Point is then a right angle. Tit Fig. 4, the sides 

2-in. mark, is of the Lriangle are 6- ft and Id units long, 

the two tides which arc multiples of 3, 4 and 5, These 
distance DF dimensions make a larger triangle but its 
,ul in the table sides arc proportional to those shown In 


wriqhted 
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Fig. 3. Tills method, generally ki3i>wii as 
the "6, 8 and 10" rule, is frequently used 
ill l.irgc jolis, such as the laying out of 
foundations.. Another method, which will 
lie found convenient when erecting parti 
tiuns or similar work, where large angle* 
and dimensions are dealt with, is shown 
in Fig. 5. In tills instance, it is desired 
to erect a partition at right angles to the 
wall. On the center tine of the plate, from 
which the partition is to extend, lay off 
equal distances oil both sides of point A, 
determining the points IS and C. Take 
a stick of any suitable length, preferably 
a lit lie over half the length of the pro- 
posed partition, and measure off distance 
CD, driving nails aL points C and L> 
through the stick and using one for the 
pivot and the oilier for a scribe r. Fixing 
the stick at C describe an arc with the 
scriler e itkI. Repeat ibis operation from 
point R to locate point F). Now with a 
straightedge or chalk line, draw line AD 
which wilt be ilie center of the partition, 
ami will tie at right angles to the walk 
— L. Perth, Chicago, III. 


Bench Support for Handling Long Work 



W hen handling long material in the 
bench vise, an extra support, which 3^ ad- 
justable, will lie found highly convenient. 
The support shown in the illustration con- 
sists of a piece 
n f flat iron 
welded to the 
end nfa length 
of pipe. Large 
staples, 
screwed To 
the hunch leg 
as indicated, 
allow vertical 
mo vem cm of 
the pipe, and 
o n e of the 
staples is 
drilled and 
(tipped for a 
thumbscrew, winch is used for locking the 
support at any desired height, — Jos. C. 
Coyle, Englewood, Colo, 


liJn testing solder, hold it close to the 
ear and bend it: if it docs not give out a 
cracking sound, iL is of an inferior grade. 


Floor Brackets for Holding Doors 



X 


W-dgtit of JX':',: , WJitri Pki'Lii in These Brackets, 
Causes Then to Grip II Tiuhtky 

A pair of hinged floor brackets, made 
of good hardwood as shown in the draw- 
ing, will be found highly' convenient by 
the carpenter whose job il is to set or 
hang door>. Each bracket is made in two 
part*, hinged together in the center. The 
lunged ends are cut out so that the edge 
of the door ran lie slipped between them, 
■ in d when this as clone, the weight of the 
door causes the halves of the bracket to 
grip it securely. — Cbm. II. Willey, Con- 
cord, N. H. 


Cleaning; Steel and Other Hard Metals 

Steel that has become rusty and dirty 
can be cleaned in the following way: Mix 
together water, t gal-, cai.js.tk potash, 3 QZ-, 
trisodrtirrt phosphate, 3 U7.. r and sodium 
cyanide, ok. After stirring well, heat 
the solution to a temperature of approxi 
mately 300° F. Immerse the articles to 
be cleaned in the hath, holding them with 
a piece of wire so that the hands will not 
get in t F] l 1 solution. After immersion, dip 
the piece in clean hot water and then in 
dean, cold water. Then dry k off in saw- 
dust if available. An article washed in 
this way will he as clean as when new.— 
Charles R. Whit chouse, Boston, Mass. 
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Claw Clomps Cannier HaJri End cf Wire Screen 
White It lx fluin^ HeagUrAI 


Clirar Clamps on Counter Help 
in Measuring Screen 

Wire screen, which has a tendency to 
roll up when laid im a Counter, catl lit held 
down at one end by means of a pair of 
daw damps. Two f!-in. lengths of heavv- 
gauge wire are Lent to tlie shape shown in 
(he detail, one end being filed to a sharp 
point and the other drilled to receive a 
small cotter pin, Holes are drilled through 
the workbench or counter to receive the 
lower end of the clamps, which are pushed 
tli rough from the 
top, after which a 
coil spring and 
washer are slipped 
over t fie end, and 
the pin inserted. 

The spring 
the point of the 
clamp tightly 
against the top of 
the bench. In use, 
one end of the 
wire screen 5 s 
slipped under the 
two clamps so it can 
he unrolled as far 
as desired and cut 
off. If several 
lengths of the same 
size arc needed, a 
suitable weight is 
kept at the loose 
end to prevent it 
from rolling bach, 


while the starting end remains held under 
the clamps. — H, F,. Hendrickson, Argyle, 
Wisconsin, 


Quick and Accurate Method of Fitting 
Piston Rings 

When refitting a motor with piston 
rings, the usual practice is to fit each ring 
individually, filing off a little at a time, 
until the ring enters the cylinder with a 
sufficient gap to take care of the expan- 
sion. A better method is to gauge each 
cylinder horc with an inside micrometer, 
and mark the Size Oil VOUT paper pad in 
inches and decimals. Examination of a 
worn Cylinder will disclose the fact that 
when new rings are needed they should he 
made to fit the worn part of the bore, anti 
advantage must he taken of the expansion 
factor in order to make the ring just so 
large as to hardy pass through the worn 
pares of (lie bore, that is, without leaving 
too large a gap. The rule for the ex- 
pansion allowance is .00075 in, for each 
inch in diameter of the ring. When any- 
thing is measured on the circumference 
with a tape line, the possible error of 
measurement is reduced lo practically 
one-third, and when the Imre has been ac- 
ruralely measured, it becomes easy to fig- 
ure out tlie exact circumference of the ring, 

while making al- 
. Iowa nee for expan- 
sion, etc. A* the 
readings on the cir- 
cumference are 
taker with a tape 
line, with the grad- 
uations on the out- 
side, allowance 
must be made for 
the thickness of the 
tape line, and this 
allowance must be 
three times the 
thickness of the 
tape. When a cyl- 
inder is worn in ex- 
cess of the expan- 
sion factor, and the 
ring must pass 
through an unworn 
part, either at the 
top or lower part of 
the cylinder, the ex- 



C-irdilt MMJEurtTrttHitH Arc Xcctssnry in Order to 
Make Pisi<w Ring* Kit ArLilratvly 


Copy rig 


hted material 


POPULAR MECHANICS 


VI 


165 


pansion factor is ignored. The method of 
Using (In? tape Line for measuring the cir- 
CUtnfc nqnce is as. (allows : Take a line, 

preferably one broken off at an even incli, 
and damp it to the ring as shown in the 
drawing, placing 1 the damp a short dis- 
tance from the gap, and about 2 in, front 
the end of the tape line. Allow the end 
ta overlap the side of tile ring slightly, 
draw the tape around the ring and bring 
tlic ends of the ring tOgetElef by drawing 
the tape up tightly. The circumference 
can now lie easily read and the exact 
amount of the ring's overside determined. 
The excess amount is filed oil from otie 
ear of tlic lap joint, a feeler being used 
to measure the reduction, after which the 
remaining car is filed down until the two 
meet in a light, tight fit. Upon trying the 
ring, it will he found to be a perfect lit, 
and the other rings are then filed to the 
&ame dimensions, providing all the bores 
are alike in size. If not, allowance is made 
for the difference. Tike formula (or the 
circumference measure incut of the ring 
is as follows: Circumference is equal to 
the diameter of the cylinder times 3,1-116, 
plus three times the thickness of the tape 
line and, in the case of an unworn cyl- 
inder, the expansion factor nf ,00075 in. for 
each inch of the ring's diameter. 

Wall Plate for Holding Wrenches 

For holding 
open-end 
wrenches, the 
illustrated 
wall plate will 
be found con- 
venient and, in 
addition, neat 
in appearance. 
T ;%k« a piece 
of sheet met- 
al, cut It to a 
triangular 
shape and drill 
a hole at each 
corner so it 
can be screwed 
to t Fi e iv a 1 1 . 
After laying off the exact position the 
wrenches arc to occupy, sections of the 
metal are punched out with a cold chisel, 
and bent outward to form holders, — 
Charles H. Willey, West Couturcl, K, H. 



CamprnssT far Valve Springs cF -the Ow«rSenL Type 
la OpCrataJ by tfooi 


Spring Compressor for Overhead Valves 

Removing rhe overhead valve spring on 
a motor, when it is necessary to grind 
valves, ifr often a rather difficult task. 
However, a device similar to the one 
shown in the illustration, can easily be 
made in tile home garage, and will simpli- 
fy tlic work considerably. Fasten a block 
lo (he back of tlie bench or wall as shown 
in the detail, or use one oE the garage 
studs. Two pieces of % by Lin. flat iron, 
about IS in. long, are fastened to a piece 
of wood, and two pins are provided in 
(hese lengths of strap iron to fit over the 
valve springs. The extending end 5 are 
pivoted to the block oil the wall, farming 
n lever which can be moved up and down. 
To compress a valve .spring, the pins are 
slipped over tfic valve stem and directly 
against the edge of the spring. Then 
pressure on the lever holds the spring 
down and allows the retaining pin to be 
removed. It will he found handy to at- 
Inch a length of rope to the end of the 
lever Sa that a tread can he used to Indrl 
the lever down, while both bands are free 
to extract or insert tlic pin. 


IJTo detect a crack in a casting, apply oil 
to the suspected surface, wipe oif and 
paint With alcohol and whiting mixed in 
equal parts: the alcohol evaporates and 
cracks are indicated by the oil marks on 
the whiting. 
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a t Ji cr |] 1 c e C 5 o t 
s 1 1 uzLfe and r o u rt tl 
slock a PC generally 
a vail a jj 1 e at the 
same place. as are 
aEso the rivets and 
holts used in as- 
sembling the differ- 
ent pieces. 

As an every other 
craft* it is advisable 
to start with some- 
thi n g CO l ii pa r a ti vel y 
easy, the bridge 
lamp shown in pig, 
I , for example. The 
stem of this is a 
SO-iti. length of y~ 
in. square iron, with 
2 itl. of one end split 
in half with a hack- 
saw and hammered 
into a c ire ii 1 a r 
shape around a 
piece of pipe* as at 
the left in Fig. 2. 
The lamp arm is 
fashioned from %, 
hy ^-5n, strap iron, 
bent to the shape 
-liow n in Fig, 3 and 

fastened with a 
single rivet at the 
point indicated. A 
simple bending tool 
is a long pipe nip- 


TII I: HOME 

1 craftsman who 
is a little tired of 
the sharp angles 
and straight lines 
of rhe modernistic 
period, attd ;l trifle 
'■stale ' 1 on co ns tan t 
wo odwtl rk in g, will 
iii id much shat is 
appealing in bent ■ 
iron work. Work- 
ing with ordinary 
Louis ant! with cold 
iron, (he average 
workman will find 
i hat attractive all- 
liiclal pieces foi the 
home or garden can 
he fashioned both 
easily pud rlieaplv, 
He lit iron should 
be particularly pop- 
ular with the home 
worker in view of 
the fact that all of 
the materials used 
can hr procured ill 
almost any locality, 
h'.rrip i ron in grad li- 
med slices is usually 
carried in stuck hv 
all good hardware 
si ores. The various 
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With a L I till; Care 
and 1 :ijf e :i nicy , tin 
Hoint Crafrsmu: Cari 
M ake Many W aidi- 

While: Thl:ifc;w III £mi|i ; 
UtL Pbet-L-t hi 

Thi j A 1 i i e 3 £ . W h -Lt 
fllmpLt En.v.iph for Ike 
Bcrinnw, Will T-j-i-. 1 i 
A ll Thai N e.-i I Be 
KnhVfii For rSie Making 
of Marc AmbitiDtlJ 
I’rojimtH 


sore of 
hcrtdinjp. 
Sitock is 


F,e. io 


curved parts ot' tlie 
iinlt.1 i 1 0 hapuneretL A 


pic, Fig, 2, sdoL- 
ted down to 
t i v, ice flic 
W i rl j b n 1 1 h c 

iron being [sent 
and fitted with 
; l CLiupSingr or 
cap screwed on 
the end to pre- 
vent tt fro tu 
spread -mg len- 
der the pres- 
tile stock % , - taeiii 
The end of the 
simply slipped 
into the slot, atid the iron 
belli % taking small 
"bites,." although bends 
of s trial! radius can be 
made by pulling the iron 
a cm uid t li r p ipc: , Vn r i o us 
sines of nipples may lie 
used. 

I In i ll ends nj t h r* p iece 
should be neatly round- 
ed with a file in order to 
harmonize with the 
round mimes of the strap- 
iron stock and the gen- 
eral sweeping Line- of i lie 
hini[}- The actual bend- 
ing is done hv hand, w ifh 
the exception of 1 be I w u 
split upper end, which 
few light blows wilEi the 
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hammer may a I - o be 
necessary in obtain- 
ing a nice inside 
curve <j ' i tile piece. 

If hammered at all— 
anti this, applies to all 
w a rk — t he b I 0 w F 
must he light, ami the piece 

should he well hacked 

against some round surface, 

••in; li as a short piece oi 
pipe. Graceful turves are 
mi impossibility otherwise. 

A 34-in. hois is drilled 
through the piece at the 
points indicated,, and these 
holes are worked square 
with a file in the manner 
shown tn> Fig. 4, care being 
i aken that the File is at .til 
limes pointed toward the 
opposite hole in order that 
the cuts may be beveled 
properly. The holes must 
not he made ton large-— a fit 
which will permit the sliding 
of the piece along the stem 
hut not so loose that it will 
refuse tg stay in place, is 
required. 

The legs For the lamp. 

Four in number, are fash- 
ioned from j4 by J^-in. flat 
stock, shaped a* shown in 
Fig. 5. Constant checking is required in 
order that the four legs may be ewacd'v 
alike. W Qod molds Can often he used to 
good advantage. The strips may lm placed 
side by side and curved in one Operation 
by means of two strips of wood dumped 
mi either side of the metal pieces. The 


legs, arc fastened to the lower end of the 
stem with sni nil bolts, as in Fig. 6. Rivets 
cart he used if desired, but these are more 
tli flic tilt to work and do not improve the 

appearance of (he fastening (o any great 
extent. 

Finishing the lamp ^ merely a matter 
of pa - . lit, together with a standard light 
socket, which jj; screwed into a hole drilled 
through the end of the light arm. The 
cord hangs (roe, as is usual with lamps 
of tills variety. 

The magazine rack, which completes 

the group shown in 
Fig, 1, offers some- 
thing a trifle more 
advanced, L t? t b y 
no means difficult. 
Each e ltd is com- 
posed of five pieces 
id' pR by '. j-iu. strap 
iron, curved to 
shape and assem- 
bled according to Fig. 7. 
All free ends should be 
neatly rourdcd L The twist 
in the center stem of each 
end is l urned to shape with 
a heavy wrench, as shown 
in Fig. Ik The two ends are 
held together with four 9- 
in. crosspieces, two of these 
being spanned across the 
outside and two across the 
bottom, as pictured in Fig. 
9, Keith sidepieccs arc from 
straight stock, while the 
bottom crosspieces arc 
given a full twist at either 
end. All preliminary as- 
sembling shots Id he done 
with bolt Hj as it ls usually 
n cces sary to rem n v c the 
pieces for ((rilling, proper 
shaping, etc. Xtn until the 
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whole thing is adjusted properly should 
tile final riveting be done. The handle for 
the rank, 35^ in- high, is shaped and 
fastened according ta Fig. 10, and then 
fastened to the center of flie stand as in 
Fig. 12. 

When the final holt has been turned in, 
the piece* should he cheeked for balance, 
both individually ami! as a whole; LheiL 
the holts may be removed, one by one, 
to allow of the substitution of small rivets. 
If desired, the original assembling bolts 
may be left in place. If such a procedure 
is full owed, the ends of the holts should 
he snipped off close to 
the nut and lightly 
lapped with a hall-peetl 
hammer. Fig. II shows 
1 li-e finished job done in 
ldatk Japan splashed 
with cream paint. 

After constructing 
the magazine rack, it 
will be a simple matter 
to fashion the really 
c banning table and 
bench shown in the 
headpiece and Figs. 1 2 
and 13. Both of these 
arc made from Tin: by 1- 
in„ strap iron through- 
out and assembled Lit 


much the same manner 
as the rack just d e- 
scrihed. Fig. 14 gives 
the shapes and manner 
of a s se m h 1 i n g the 
curved pieces which go 
to make each end of the 
table. Hammering must 
be resorted to in bend- 
ing this heavier stock, 
especially on the short 
pieces. These should 
lm s Ft aped around a 
length of iron pipe, 
ah nut 2 in, In diameter, 
as shown tn Fig. 15. 
'J'Fie long pieces may be 
bent by hand around a 
wood mold, or, around 
a pegging of heavy 
pikes. as shown in Fig. 
14 S he spikes must be driven fairly close 
together on short curves, as otherwise 
slight angularities are bound to occur. 

The four curved portions which make 
each end, together with the straight center 
stem, are fastened together temporarily 
with holts, and it is apparent that the 
lower crosshrace must be ready for as 
scrub Ling at the same time. This is made 
in two pit? cos, each 1 5 in. long and 5ys 
in, liigb over rail, as shown in Fig. 17. The 
table is braced at i he top with two straight 
lengths of slightly heavier stock, as in 
Fig, It 1 . These s Leaps are fastened to ihe 
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underside r>f tlie curved end- 
]itec ey and then beat up 
slightly to con i ti ftusll with 
the top of the table. 

A final brace, resuming to 
a short crossbar between the 
top braces and joining’ onto 
the eildi and lower cross- 
pieces, completes the iron 
work on the table, as pic- 
tured in Fig. PJ. The single 
twists in tins piece are put 
in with a heavy wrench a* 
previously described, 

After careful checking, the 
various pieces may be riveted 
together. The top* shown in 
Fig. 12* consists of a shallow 1 
galvanized- iron pan in which 
are set lEnrty-twO 4-Jtl, tile 
3 1 Locks in orange and cream, 
surrounded with a J^-im 
white border. The iron work 
should be painteda solid black 
nr i Lark gray, with per Imp 
contrasting touch of silver 
applied to tile short curie it 
piece? in each end. 

The bench to match in 
made in a similar manner, 

Each end should be shaped 
aCC Ordi tig |o t lie rl i a g v n 1 1 , 
shown in Fig. 20. Because of 
the longer span between leg-. 

45 J.-i ill. as compared to 3 I • 
in., the cross spans and 
diagonal truss should he 
made from slightly 
heavier iron. Notice, 
too. that a different- 
shaped diagonal is used 
no this piece* Fig. 13, 

If the two pieces arc to 
make a matched net, the 
painting should be the 
same, and the top would 

he in tile a i before. Fig, 

13 shows the piece fin- 
ished with a stained and varnished hard- 
wood top, which may he mere to the lik- 
ing of many amateur craftsmen. 

The flower- vase holder shown in Fig. 21 
is a fairly simple project, heing merely a 
matter of four twisted legs, three tings, 
and two crossb races. The most difficult 
portion of this stan d is the twisted legs. 


It is unite possible to twist 
the % by ^i-in. .stock with a 
wrench, as shown in Fig. 22, 
hut such a method usually 
throws the piece off to one 
side or the other, Store ac- 
curate results can be obtained 
by gripping one end of the 
met at in a Eat he chuck, and 
fastening tLic other cod to 
I Lie lathe tail stock, running 
the lathe at a slow speed or 
pulling it n round by hand. 
Lacking the lathe, good re- 
sults can be obtained by using 
the weighted arrangement 
shown in Fig. 23. The weight 
must he of a size in keeping 
with the stock being twisted. 
Using sucEi a method, it is 
usually possible to get a 
lertgth of twists winch wilt 
need no straightening out as 
is usually the case in vise- 
twisted pieces. Regardless 
of tEi c method used, careful 
check must be kept on the 
number of twist.-; given eut-Fi 
pi:-tc in order that some de- 
gree of balance may be se- 
ra rod. All four legs should 
be ent to the same length be- 
fore starting work on the 
piece* and later shaped to 
agree with the general ar- 
rangement in tile pholo- 
grap h^. 

With the Ecgs twisted 
to the proper shape, it 
is a simple matter to 
drill the pieces and in- 
sert the rings, as shown 

in Fig, 24, The joints 

may be lapped at the 
ends, and the bolt or 
.rivet Inserted through 
fh? overlapping sec- 
tions, or the ends may 
be brazed together to form a solid ring. 
The size is immaterial, rtefore starting* 
it is advisable to purchase the vase to he 
user!, amt then make the pieces to fit- The 
stand shown ill the photographs is 54 in. 
high, hut tower stands are sometimes 
more desirable, especially if used indoors. 
For outdoor use, the piece may lie made 
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as tall as may seem Pit, although anything 
larger than the one shown in the pic- 
tures would demand heavier iron stock. 
The two short braces seen in Fig. 2 1 Can 
be twisted by us Lug: a vise and wrench t or 
with a heavy breast drill, As with the 
Other pieces, tile first assembling should 
be done with bolts, removing these later 
for the ill] at assembly with rivets after 
the piece has been trued up and found 
satisfactory. 

Tradition demands that all bent-iron 
work be finished black. However, many 
excellent effects can be obtained through 
a judicious use of color. Solid tones of 
green and red lend color to the pieces 
when backed against a sun room or garden 
setting. A marbled effect, which is quite 
pleasing, Can he produced by tightly daub- 
ing the piece with cream paint over the 
initial coating of black. This method was 
used on the bridge tamp and magazine 
rack shown in the headpiece. Two colors 
may often be used, as pictured in the table 
design, the short curves at the bottom of 
each end being silvered to contrast with 
the black which was used solid on the rest 
of the piece. 

It is needless to say that the color com- 
bi nations arc almost endless. An excel- 
lent finish for iron work to be used out- 
doors consists of thin coatings of linseed- 
oil varnish burned off over a charcoal fire. 
The varnish will first go up in smoke with 
a Strong formation of soot, and finally 
burn up entirety. The process is repeated 
three or four times, that Is, after one coat- 
ing of varnish is burned off a new one is 
applied, until the iron assumes a uniform- 
ly d cep -h Sack color. The process is Com- 
pleted by rubbing the Iron with a rag 
well saturated with varnish. The black 
turns completely dull, and forms ilrt ex- 
cellent protective covering. 


‘'Choker" for Dragging Logs 

My hoys arid f have a job in the woods 
cutting lath bolt? and pulpwood. The 
sticks arc cut to 8-ft, lengths, vary from 
4 to 12 in. in diameter, and it is necessary 
to bunch them up in piles along the road. 
Some of the larger sticks are quite heavy 
and, as we had no lug hooks, customarily 
used for the purpose of moving them, I 
made a “choker" that filled the hilt. T got 
a hardwood sapling, about 3 in. in diam- 


eter and 4 ft, long, bored two holes 1 In, 
apart in the middle, and twisted two 



Tbi* “Clw&itt,” Which Takes the PEice Life Herts, 
Mikes I; j-.ftty tfc Dcbk Lbrs 

Strands of telephone wire together long 
enough to make a 12-En. loop. Both ends 
of the wire were slipped through the 
holes, bent down about 2 In, and stapled. 
Giving the lug stick half a turn will cross 
the wire so that it holds the log securely. 
— J. i. Brindos, Big Falls, Minn. 


Flame Deflector for the Blowtorch 

In order to properly beat the glucpot 
or to melt metal* in Crucibles, it is often 
necessary to direct the flame of a blow- 
torch vertically. The stand shown in the 

pilot o will serve 
as. a flame de- 
flector for this 
purpose, A 1- 
in. i rd n elbow 

is drilled and 
tapped for the 
threaded end of 
a ks-in. steel 
standard, and 
the other end 
of the standard 
is threaded in- 
to (be iron base. 
The torch is set 
on the base with the noazle nearly touch- 
ing rhe elbow*— W, C, Wilhite, Hornsby, 
Illinois, 




1 72 


P O P n L A R M E C H A N I C S 


One-Piece Ratchet Wrench 



Sirciplu Ra.trtiut W midi Mitlii srt One Piece from 

Liiiisrii -:,f j'l.v Iren 


Driving a well-fitting nut a considerable 
distance on a screw Iliac h tit a position, 
where a wrench cannot be turned ail the 
way around, can be easily clone Ijy means 
of a ratchet wrench. A cheap wrench of 
(his type is shown in (lie illustration, amt 
can he marie by any shop hand. It is 
simply a piece of Hat metal with two slots 
cut in it, ore of which clears the screw 
while [lie other fils the Hats of the nut. 
The latter slot ends in a ho Be large enough 
E c> dear the tint. Then the strip is bent 
double, as shown, and the ends are riveted 
together to form a handle. In use, the 
top of the wrench rests cm the nm and 
the latter is turned with a back-and- forth 
action, to engage or clear the nut. 


Lubricating' Ford Steering Gear 

On model - A Fords, the roller thrust 
bearings on the steering spindles often 
collect grit and do not turn freely under 
load. The sector shaft becomes dry, ami 
the small bearing at the tup end of the 
steering column drags. Place a inch under 
the front axle to take the load off the 
wheels, The lightest oil that can he 


handled by the pressure gun at hand is 
forced into Lite grease fitting on the upper 
end of the spindles. The steering wheel is 
turned hack and forth, and tlie dirty oil 
that comes out of the pints about the 
thrust bearing is wiped off. As soon an 
the oil Issues clear, apply a little light 
grease with the gun. The sector shaft 
is freed by forcing grease from the worm- 
gear case, or spraying penetrating oil in 
the back of tbe seel or arm on tlic outside 
of the frame. As the Gem mtr steering 
gear on the la let 1 cars have no Zei'k con- 
nection on the sector-shaft hearing, a l / A - 
in. nipple is turned into the filling hole on 
the worm gear case. The pressure should 
he applied gradually, and the steering 
wheel turned often to assist the grease in 
working along the shaft. The hearing in 
tEiv steering column just under the wheel 
can he oiled with light oil applied a drop at 
jl time, and then the wheel is turned to 
spread h, — F. T. Gunderson, Jr., H um- 
bo Id e, Iowa. 


Ladle for Carrying Molten Babbitt 
from Distant Point 

It Often happens that a hearing has to be 
babbitted a considerable di ’.lance from the 
place where the babbitt is melted, TbL 
necessitates carrying ihe ladle at arms 
length, using both hands, and besides, one 
must keep both eves on the ladle in order 
not to spill the metal. By the time the 
hearing is 
readied, the 
ball hi tt m a y 
have cools d 
off too much 
for pouring. 

For such jobs, 
the special 
ladle shown 
in the draw 
ing will be found useful, it is cut out 
of a square can and a cover is braced to 
l he top of the uncut half. A handle Is 
made from a length of steel rod and brazed 
to the container, Tim can is not used 
for melting [be babbitt but to carry it to 
the place where it is needed. When filling 
the ladle ami when pouring the metal, it is 
held ns shown at the left, but between 
melting pot and work it IS Carried upright 
in one hand, with the metal as shown at 
the right. — Harry Moore, Hamilton, Cm, 
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Belts running in a plate where the air 
is lull oi abrasive dust often wear away 
the surface of ihe pulleys, particularly at 
the crown. Although it is general prac- 
tice to run belts with the slack side on 
Lop. it is often best to drive with the tight 
side on top, which increases the life and 
efficiency ui the belt and pulleys. Where 
there Es an extreme amount of abrasive 
[Lust flying around, .inti the slack side of 
the E)elt is at the bottom, the belt flap, or 
vibration, which always occurs on this 
side, will tent! to shake the dust off the 
belt and thus prevent it from being car- 
ried around the pulleys and causing wear 
when the hdt slips. When the light side 
of a swiftly moving belt is at the bottom 
it presents a good place for dust to gather. 
Tn such cases the advantage gained by 
Slaving the slack side on top is easily off- 
set by the longer belt and pulley life and 
the increased efficiency by running the 
belt with the slack side on the bottom. 


Portable Power Saw for the Shop 

In plants and on construction jobs 
where it U more convenient to move tlie 
bench saw to the work than to bring the 
work to the saw, the arrangement shown 
in the photo will prove a time and money 
saver. The bench saw usually comes 
mounted on a wooden stand- This is in 
turn placed on a frame of 2 by 4-in, stock, 

w ath two of the 

longitudinal mem- 
bers at the top pro- 
jecting 2 ft. to serve 
as handles. Due end 
is mounted on iron 
wheels, and the 
other on legs, also 
of 2 by 4-En, stock, 
making the bench 
level. The outfit is 
trundled tike a 
wheelbarrow, A 
100-ft. length of 
heavy, insulated 
cable, and a few 
power connections 
arc provided so that 
the saw can he used 
anywhere. 


Guards Inside of Storr Willow Cali Be- Drawn Up 
Our of ainhr during the Day 

Improved Window Protection 

Window guards that slide vertically on 
inside tracks, an indicated, arc easily tow- 
ered at night, while, during the flay, they 
arc hoisted out oi the way and Eiidden by 
the drapery^ across the upper part of the 
window. The horizontal rails are drilled 
at each end to fit vertical rods which are 
rigidly fastened slong the Hides of the 
window. In this way the guard Can be 
slid up or down without hitting the win- 
dow, Light, strong ropes are tied to the 

upper mil of each 
guard and are 
brought over pul- 
leys d riven into the 
ceiling, all of them 
connected to one 
length of rape* 
which is readily ac- 
cessible from the 
inside of the store. 
— Dan Courtney, 
Chicago, 111. 


Power Saw Mounted on Wheeled Truck So That It 
Cun Be Re&dlljr Mc.o«J About 


41 Paraffin rubbed 

oa a grinding wheel 
v, bile in motion will 
permit aluminum 
to lie ground with- 
out clogging the 
wheel. 


Reducing Pulley Wear from Abrasive 
Dust on Belts 
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Handy Pair oE Setup Etv Ole PUn^r C'lvm 

Kij-ihi IldHbCs 

Planer Setup Blocks 

Machined from mild steel according to 
the dimensions shown in Lhc illustration, 
a pair o( ^etup blocks for the planer, will 
he found to give 8 heights when arranged 
[n the various positions indicated. Any 
machinist who has much planer work !o 

dO Vb'IH gtSitljf Appreciate n L-(ni]ilt! nf I hi 

blocks and the lime sa veil hy their use 
will more than justify the time spent ill 
making them. — Clias, H, Willey, Concord, 
New Hampshire, 


Inked Roller Speeds Up Stamping 

Inking of rubber stamps in the shipping 
room of a small factory was accomplished 
quickly by the roller shown iu the draw- 
ing. A long rack on [lie wall holds the 
stamps in the usual way, and, just 
hcl nw it r rt long felt -covered roller 
1 ;s m o Mined, Jr) this case the roll- 
er was merely a length of broom- 
stick and the piece 
of felt was sewed 
end to end. With the 
roller properly sat- 
u rated with ink, it 
is the work of hut 
a second to select 
any stamp from the 
rack and ink it w hile 
it is being taken 
down. — G- E. Tlen- 


T he Manipulation, oF Gold Leaf 

In gilding on glass, it is necessary to size 
the surface with water size, flowing plenty 
on until it runs off in quite a stream; onto 
this the expert swings his leaf, and it 
lands somewhere on the outlines of the 
lettering — he is not particular just how 
accurately, so that the leLter is covered; 
and when he has all the letter spaces cov- 
ered, with perhaps a great deal of space 
uo< included with the letters, he permits 
it to become dry. The leaf settles down 
Hat on the glass. There are several brands 
of gold leaf, grading according to amount 
of pure gold contained and the intended 
use. One variety is made expressly for 
gilding on glass, another for gilding on 
wood. The difference is mainly ill the 
degree of thinness. One layer of leaf 
makes a good job on wood, while on glass 
two layers make a better job than one. For 
exterior gilding the medium shade of gold 
leaf does best; the pale-colored leaf con- 
tains silver, hence tarnishes From gas or 
smoke. Water gilding is that in which 
the leaf is lairl on a si/e composed of isin- 
glass, Or glue and water; nil gilding is 
done on a size composed of oxidized lin- 
seed oil. Water S-i k e is for gilding on glass, 
and oil size For gilding oh wood. Oil size 
may also he used OH certain textiles, 
and other surfaces, just as water dsses 
are sometimes used in decorative work. 
Water-size gilding is burnished as;, soon as 
the size and leaf are dry, by rubbing with 
a wad of raw cotton; the same with oil- 
size gilding. One book of gold leaf will 

gild, 1 l /t sq. ft. of 
Stir face. V a r n i s h 
impairs [he luster 
and color of gold 
leaf. If varnisEi 
m u st he applied , 
first coat it with 
pale shellac. Gold 
leaf is injured by 
dampness and cold. 
If gilded work is 
varnished before it 
is perfectly dry it 
will show scratches. 
To avoid this, ap- 
ply a thin coat of 
white shellac, which 
will soon dry, acid 


dricksoti, Argvle, 
Wisconsin. 


InL&d Roll*} S+Httiji H-at,ttr Eaves Time in the 

SI’.inpLn u Haum 
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Quick- Ac ting Barrel Sling 
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upon this the coat of varnish may lie laid. 
To remove irolil leal" from any part where 
not desired, us in letter gliding or Kiting, 
use a dampened chamois skin. In oil-size 
gilding, if the size is too fresh it will 
drown the gilding Of injure its luster. 
Better have tlie sine too diy than too wet. 
If too dry, hreathg upon it, which will give 
sufficient '‘tack” to the size to hold the 
leaf. Where two pieces of leaf overlap 
they will often cause a joint to show and 
this may be removed by gently stippling 
it. with the tips of a bristle brush. To pre- 
vent laps showing an very smooth sur- 
faces, have the siite quite tacky. When 
gilding becomes dull from gases and 
smoke, its color may be restored by a 
weak solution of sulphuric acid, To pre- 
vent gold leaf from adhering where not 
wanted, as when letters of gold arc to ho 
made on a painted, hr other, surface, a raw 
potato, cut in two and rubbed over tire 
pjarts that are to resist the leaf, may he 
employed, 


Locknuts on Power- Jigsaw Tumbuckles 
Keep Tension of Saw Arms 

When small jigsaws are run by motor. 
It LS often found (hat ills turn buckle, used 
for holding the tension of the saw arms, 
tends to loosen because of vibration. A 
locknut on either end of the turubuckle 
will remedv (hi- trouble. One end of the 

turn buckle is 
m a d e for a 
r i g h t - ha ti d 
ill reatl and the 
other for a 
I eft- h a n d 
thread, and as 
it is usual] y 
impossible to 
gel a left-hand 
nut from the 
I] a r d w iirt 
dealer the 
following 
method Can he 
resorted t o t 
■Get an extra turnlnackle of the proper size 
and cut off the ends. The resulting im- 
provised wingnuts are driven against 
either end of the regular turn buckle and a 
small lock washer is provided between 
them. — Lester P. Young, Culver, Ind. 


3VtIiJ BnaeVfl'i- Pivot In j, r on Ki-rtC. Malic & Quick 
And Efticicn.: B-a?rd Il&jst 

Handling barrels quickly ami easily is 
the feature of the sling shown in the il- 
lustration, It consists of it ring no which 
two brackets are pivoted. Each bracket 
is made of a piece of -J-x or flat iron, 

forged lo the shape indicated in the detail 
ami slipped Over the ring while they are 
hot, after which they arc bent over stilt 
farther so that they will not come oft" 
again, Steel points arc provided on the 
Rat surface of the bracket which makes 
contact with the barrel Hide, These points 
arc threaded elI one end anti arc driven 
into tapper! holes drilled in the bracket. 
The ring should he slightly larger than 
t Etc largest diameter til the barrel. A hnle, 
drilled in the end of each bracket, permits 
the attachment oi a rope, In use, the ring 
is lowered over the barrel, and when the 
rope is pulled upward, the brackets lock 
against the side of the barrel, As a pre- 
caution against slipping, the ring and 
hooks should he engaged just below the 
center part of the barrel. 


flCovcr the exposed parts of a damp clay 
runner with oil, preferably kerosene, be- 
fore pouring in melted babbitt. 
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A Handy PoatUffl an Tka* S: alts Is llie Pdachubte 
Blackboard 


Removable Blackboard on Scales 

A Wisconsin produce buyer, who docs 
much oi the weighing or poultry, hides, 
etc,, in a cold storehouse, uses a detach- 
able blackboard and scale-sheet holder as 
shown in the drawing-. All figuring at the 
time of weighing is done oil the black- 
board and, when the check is to be made 
out, the board is easily removed from the 
sockets provided in the top of the scale 
and taken to the office where it can be 
used for reference. As ail additional con- 
venience, the blackboard allows the figur- 
ing to be made large and readable, even 
though the operator may be wearing 
gloves at the time, — G B. Hendrickson, 
Argyle, Wis. 


Substitute for Litmus Paper 

A chemical in client or to take the place 
of litmus paper can be made from the 
juice of elderberries. About two hand- 
fuls of the berries arc pulped by squeezing 
between the Elands and the juice collected 
in a cup. The juice should be screened 
through a Cloth to remove solid particles 
and wax, The ne^t step ls to cut up strips 
of white blotting paper or white rugs into 
rectangles, about % in. wide and 3 in. 
long. These arc dipped in the clear red 
elderberry juice and dried. In order to 
determine whether a liquid is acid or alka- 
line, add a drop of the berry juice to the 
liquid and insert one of the prepared strips. 
Like litmus paper, it will remain red in 


acids and turn blue in weak alkalis. One 
can lest this util with washing soap and 
vinegar, — Alan Osbourne, Boston, Mass. 


Corrugated Bottom for Hardware Drawer 

By placing a piece of corrugated sheet 
iron in the bottom oi a shallow bench 
drawer, it becomes an easy matter to pick 
up small hardware with the fingers. This 
material is also useful to make holders, for 
drills and reamers, using the sheet iron 
in inclined racks at (he back of the work- 
bench, — C- H. Willey, Concord, N. H, 


Draftsman's Data on T- Square 

Draftsmen who like to have their cal- 
culating data as bandy as possible will 
appreciate the method shown in the draw- 
ing, A length of light sheet metal a little 
wider than the T-square, is drilled with 
small holes and attached with screws to 
the back of the square. Before; doing this, 
however, the edges are bent over so that 
a strip of celluloid can be slipped between 
them and will be kept in place. Tables, 



ShWI-Melat Egt T, E^uutc Holds ItriftBniiVn Dili, 
Ci\,uf: r-il wlilt CcUuLaLri Strip 


formulas and other data can then be 
slipped under the celluloid, where they 
will he kept dean. — H. Hcnrickscn, Ho- 
boken, N. J, 


Helps, for Home and Shop 

YOU CAN MAKE IT— One fiumlned illustrated fliti- 
tth (tiling to* la mnke t"> -. lurrilluTe and dozens of 
Gfhfr thing's, from oM Iwse-a aiul wlsl [.-.Iccth of himlier, 
Prior Tet* Cents. 

POPULAR WOQDTURN INC— Especially written 
£ot the amateur, Itiis buck should be in tin? kit oi every 
home TV-UTks’h.ujp Oirtver . , Price Twenty- Five L'enti. 

MO HERN HOME INTERIORS— Crammed full at 
SUgY-tt-tlons fat the home nwner whn Likes (•-, make hi-, 
awn built-in canvenienoef Price Ten Cents 

Order any at the about Eram The Librarian. Pof dUr 
Mechanics Maf?a*hit, 2 fid E. Ontario Si., Ckicsijo, sn- 
the proper nnyr.rnt in stanrps or cmn. 
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“ . . then a shift to slow speed 

for easy drilling through” 


MANY a time you have 
buffed the hole , , - snapped 
your 'drill — and no fault of 
yours 1 

“Yankee” No* 1435, a new 
two-speed hand drill, takes care 
of these ticklish jobs with 
small drills in thin metal — or 
thick. 

Only it inches long! And the 
only small drill that gives you 
high speed for fast work and 
then a shift to slow speed for 
easy drilling through* 

Avoids jamming* Makes holes 
true, smoot h 3 free of burrs. 
Saves drills. Saves time and 
bother. Fast or slow speed, or 
tool locked, at a finger- touch. 



Yn.iib:v- ' l\ n-_ 15.10 Rfl-Lclwl Hind Dull fulxiw) 
and. i!\ D- 1553 RaLcJict IItl'&U )>TiJI llwknv? ImvE 
live Tflichct adiuHLliwntd, induiiing ” Yn.ijlitr"’ 

Double k.'icdi'’! I' or ci* ti l j j i »j i:- 1 1 j drilling whem triml* 
i;:'. "i bu -i|. ivi.'iL i- 1 : 1 >■ La ^-iij irss. 





feKEE'' TOOIS 

— — ™— -TO IIELr VOL" MAKE TIElNUJJ — 

NORTH EROS MFC. CO-, Philadelphia. U. 5. A. 

[ ta'jiiL to tnowaU .iKv.it t«ilp thni snvn lijiift and cfibrl: Ytui iiiay tend VOliT twit 
frimwinir iricLuor* of Yankm-” Too]? and l be intjtntotte wavi 1 hey wnrki Bmilt 
ITsand r Chain and Bcnrti DhlE;. ami Mil. Enacts u Kb "Vanicc” RaithcL AdjaaL- 
nblu-TcnaiOii Piuti Drttta, VJow. Ett- 


■ (pm) 
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NEW American Flyer 
Train*— Qjfl^rs 

New Realism , Power 
mid Fun-Making 
Feature# 




Mail Coupon for Colorful 
40 -Pago Train Book — FREE I 

Qwt 7], i mill ion proud and happy boy owners 
te.itri’y to American Flyer's lender -Lip, Get 
the catA-ln^and flora prure tha ttciaesdusiva i'un 
making Features and superior eonEtrnctiom 
IteniQt# c o niro L- re vc nti n k luid fruLonialie rSiWJPR. WII 
[uCujmi4i i. es- -raTTi with ieiv1 hnudg window Irnnuu uul 
fittings — le ag.es t and heaviest freight cars“h.icJi spi-od 
tmclLd — rnnnotc-c'ualiul Irftrli S-n-itclUrn— i«iG*S7f!A|is>.ti® 
bcidswi flkd -yne. tun ru^ln and mihMuntio eqiiipjiijuit, 
Remember tl: i:y emit no mare-. Dutla. tciu. mikfi 
niftr-E-nd iair u tabby. 

' AMERICAN FLYER 7 V 1 FG. CO. 

! 235(1 Sr llidalrd. Sliwl. Chimiiu fll. 

; i'lMIse SCOll Ml* lllUHl VMrt JfW'lr CvklS'00 VKMCKi 

Kl run 


Aiirlrej; 



RAISE CHINCHILLA 


AND N E H 


ZIAUlhD WHITE 


%£RAI 

^ vnl Mr «vin ftllrwriur uIem far JIT wi nrini 

M^^QI^Bihtcrtilliik n'.rr.i/» it. ovh - Nsw ^Mlinf 
V ^hlU* CJ tach.fe^ w*wtnmkHkk l cauk« 
r---.rr.sr!:. iJrn f<i|iT F«r Fihr-hlKK msp 
■itia -tolls hmr In ni#n rvrlii:- fiw hlf ] nma. l! Iht 1 1 c . Aiilr* 

tlL'BC'LKlft EtlTEJlFRilSC CC., U*m i nai U-jIji.b* pjii k., Hi 


FUR RABBITS SB 


If you’re going to build a glider 



. . . BUILD IT RICHT < ! 

(fcni'r WflfiE liOIH- ting flnd’SMiilTrTropinj.ftir'TWi'orC-Ip. 

*i a starts v-du . Tb. rc^umr liSiocRDCi^ir x.n, # oa.u o 

Oillin.fc.LX, t Ui r... Vi umcuufd Lt aniLnllrMnia erf us •EMiraEtor.i 
irlf-iEcIlcIcfit freiEpf,. B*cb D«rf fca ncxnb«r-cd la -rz-rnipi-nd wlto L.U.i 
vnaLi ant cartplw. Inirrd'.-llurto fvl ■^srablLticT uur triilcr. 
TlllCttKIR K^i'in ■::=■: v. ■ -k ; Mcu knew In ulnuibit ^ihl^ 
will Bin tot. vlEkiifiE .'.t *| H betf. CLIDIVli J3 A TklAIL-IUICIK D 
flPOR-T: w|i y pcalpcca -.hr thrills. tlii #j>a x.<h| M E fir ju«| 

4ter basil rlYul ■•tw «Hi)w J*b rri b c* ni»£ ill zd-in-ds 2!h m ll/>r vrr 
Lib. Ulla fa hf r=fi am h. .f. fftij l.niilfl rnr. c-inlmn pn-rUnliUE- 
ieilliHii uk (-crncur r*ur -rliis- Mi bfcfnli.ji «. f j m I i ■ r P ■ up jlis ■ 

■"3*1 Ten era's I'jidei Icin jpbaa hjr rauiri .-inaj'l , 

MEAD GLIDERS 

Pept. D'G 12 Market 4t. C h kn co. I9J, 



DC the Electrical 

DEALER IN 
YOUR TOWN 


?i[ A X 

NLltE.'b Lhc preutorl 
■oancv-cnakinc upporiu.- 
nity you evju put i ■ iur huids an ! ( :ri| 
in. yi iii ijwri The pny cl- retries! dralcr 
y l<\fn tiU>Lln'- i -- Vi> i-ilhIi ri i ;i i "i;:: — |H| 

■ v ■ eiprricncn! And cIimul up 

■Lit I iiur BUUA&lUlUOl pjyu 
that wdl pay yij-u 
8300, ?3'Hj aad 
fiiort ft Uiuiltb 
Bin ■ c * I 1 ’ :L ? 

It- • ■ pKlSt. 

Anyone wir!v 
]W! 1 > ;ujd pf;rse- 
veriiiiiH’i: fill i u'. 1 1 L in 
1 It i-s fen.^Lfn-^s :+ud iimkc 
good mwii'-y every day in the 

year. Your cllisc Lt iLndrr yuiir Jiuc. Wii 
fniDish crnrytWug, :u I, by out- ISiiiD. Jrtio biukd the 
must KTuaiiEiE points jrtiu tvtr li gartl oi. 

Write iW linJny luf flloimlB. Y«l make bir jpraEla on tbs 
□DC(,t lion irf «imrjiritrnrd Tr.um, FJ«K.m B Phi.]? if, colurs. 
ocJicr [nsCcnt Mline rlccuicnl s ptiiwrti. Xu 
h«L^ y ftfticitilcH, No Elock iovustDi«iit. Our 
ccpyTiahPrd factnry mi-Cpvrfttion plan 
1 :t: you pmfita wliilt yon ftl'.’ep 

Only .plfth id Its Jiirul m 
Aiiutrita. 

Wfl nn; ftO 
(dftafftihlkdied 
muuuiuCruri'nbiKlriy 1 
rfltcd with: nicmintLli! 

nurji rii,'?.. Our ikmii 3 j Pri iiciuc 
raco&ai Jiimr.i-iul ;i dupvii'.ltncv Gi 
hiAivrlTCnts 1 - i5f udda-p.w*io m«i in their 
im'ii ciiEMJDUDLtlw. Suiisi imo’.v ! t.Lrti ns. Thin in 
(3ii ViKKRt r-cpiS-t busLllftss i?lrjj.irLuriLty you Svur 
dnsmnl nt. Write today nrJiitr: thn iron is hot- Thfl jrf*n Is 
new ii ml ;rvjr turrit ury is uratouchud. .413 doluln FEEE. 


THE WHITE BEAUiy ELECTRIC MFC, CO, 

(Rnvenswnnd Sts.) 

4416 No. W«tem Av*. DepL 311 Qlaje^ IFL 



SYPHER'ARCON CO, 


OWN 

BrlitEt 
this Lathe 
tO YdB 

IHd FcmwOad 

Tgj*dO| WjB 



Popularity 

WWI qi.Lirhlrwh^n ymjloorn tij- 

|: 4 :i y s. E'ind iLdtrcdint. I'm quick 
mlvunEixncc.t luul |itim.Lit piuh.rot 
rii.-ri. J " • J ~:ir! nn :in r :i |:;:ivi :i|ft\.:.:i. 1 

ThO (•’>:/.'.? nf ami (IvwiHitV 

:ih sti>t sirinri. r.lmy nceiiir.vc tm- 
Tirm*srm‘ntK nt rw piJiViL cnat I 
rnu TMiU_ EASY PAYMtM t 

\Y : I : ■ Tar dcYAllL Ln-i me l-j 1 +: . Haoiiu 
L 7rr. rj i n in i_ c □, pp H H. leri. 

1TI Conn Bni'iding t'Khan. IndUa 
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M otorcycling is the sport of sports — - just 
brimming over with the freedom, the zip, 
the thrills that the red-blooded he-man wants. 

No coopcd'h motoring for him — he wants the 
independence, the mastery of reads and traffic, 
that only the motorcycle can give him. He wants 
the wind in his face, and the blood zipping [dirough 
his veins, and the thrill of Speed tickling his spine! 

For him — and for all you lovers of the outdoors 
— the 19 j l Harley'Davidson is the best motor' 
Cycle ever built. It gives more of wltat you want 
in motorcycling ■ — ■ Sport of a Thousand Thrills. 


Lift yat+r timiysc Jf(U'IivrJai):ci$pTi D::c?rr .vb vw 
ytrll ,he E9J [ mpdeig cu(l rxpikm, hi* 
Fcty-AS'Tou-Rfcle Fidn. 


HARLEY'DAVIDSON 


Mdrt jfit? 
Ctmft \->>i for 
/rcc LitcjatuYc 


J\dotcriGtj<Jj&S 


r *(»£* 
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Mends 

1,001 

Things 


Makes 

1,001 

Things 



DISCOVER 

This New Wood^you just 

mouW with your hands 

T HIS new kind of wood that so expcrrly 
mends a thousand and one things and 
makes a] m nst anyth eng that can be ma dc from 
natural wood or modeling day h teaJly an 
amazing adventure. 

You've neifer used anything like it 

Though it handles just like putty T ... it 
quickly hardens into wood you can carve, 
plane, saw and work with any wood- working 
tool. Ft won't crack, splinter or crumble. 
It's Acruallv wood — Plastic Wood-^sold by 
paint, hardware and department stores. 

Big Book of Uses — FREE 

Just fill ih and mail this coupon and we’ll 
send you a great big, profusely illustrated 
book ol 4ft page? crammed 
full of interesting uses for 
this remarkable new kind of 
wood that handies like putty, 

I lisrdcm intnwoodandcoro.es 
in 9 different colors. Send 



for your copy 
■ — todai 




FREE 


The A, 5. DOYLE COMPANY, Oept. l-rM-2 
Ciiici.nnn.ti. Oliin 

Send mc-lteo-Efufi, ijlutirimi book ci: lsc:. ft: r PLASTICWOOD. 

L 1 *.! . | 1 71 f . . I I . I - 1 -I • - I ii 

Street , 

City Sure... . ..... 



“I Will Now Make It Disappear” 

" K'fH fvwtmc i". EAcaiiL Htncc kixdlyt liv-iE tn t li W. 'EArtThiV/f 
V'Jiu.iA ’,v.u, jVuu' v'iiVA,'' tH-urt' 1 jinjLT own eniii:Lo eboww. 
Pick thiripA oi.r. nf llm air. C'L r . ii^o c'llrji 1 vt nil in <-napw 
iiilw. Millie- the fnn'.nwi IToiulini Clum llar-ipe yourne-lE 
JiL;- 5 . | Ikn YuU tan d>> l.lirae And drum* nt trtlirr atnac- 

3mr(rl';k^n , rt.-i Knapp H&4tr Maple tier inn Tor Ctarti*- 

hii'ih ana be a noJ i:._e.: .ok. 1C yuur uri.lar kuuii'E. ilieop kcu or- 
dlif fTuin Qa 

Send Jar ft cv. hoait hr-'^cntfi of Matter Magtcf 



M.imij r Magic Seu 

Set Na. t..., SU30 

Nil. 2 S3, 00 

fiat 


MaStefaMaqic 



Build Model Ships 

aF Hit Betltr Hind 

Hi 5 . Dutr-c-rf r PrtviiHi 

r\;Mwm danl 
CMHHill 
Ih.^ A ■■! . tR. 

Yt eon mpnlv wnslmctlon itelo .-iin] nil init* n-r jim i ^.. Much w 
HcinSttiiMliM imlin, iihicih*. ileqitrveH. flopa. Mice ora, gtwrtoR 
uhwK raiirtalia Hcuw fiends, suas, I4ut liflsit*. hi^ilij, *1*, 
rr.-r liiiLMlnp rent fine k 1 
1 1 . ■ ■ ii-i ■: i r ctm u. h. niiHHivsr 

I'rMtiiii. Flyl*)f Ol-Illrl, I ■|ir«l,|- 
I MiJritr. ?ipj.ii|- ii UallBfin. VIRlnpi 
BoJUume* Clipper. Mlx-Kliiril 
-I i.miii1" ; :iI Ji:lli:l. 'M:, MiitIIi.ii- 
t*f Rna r-.<,n i 1 riihelti. ASw- 

■ |. rn! fTkiUUUetlfrJI I-Mli flip 

r:.r|iiK -nil l'-:il L | ." - I i i-T 1 1 1 i j. I , 
model rteHo-. ewimm, boll cm. 
iincTtellurs. clc., and linn conla 
roe 1 1 1 ■ ■ in. . 1 1'-: mikizr. M,:ir 

law WhtMJW Iihiirr^rnphlc-iirll' 
iLldK.ri.1p4 >hi=- i t — 1 1 - 1 bae hurl 

h#<n n-iraBid. Thii t»aklri rcriln 
rmJjiNi In! iriiilkii a i.-i htiiii far fcHLiEd- 

ih." i I I F 1 r*l-tk ls. iTi AddhllLi c# prNii 

ukC r-al dip--*ipi:Ksi rf '!» st-CTi irifrrki. 

VI^IV ftriVfln I'lftly eJ.. L“I^. i nl r I- ■li'ii n 
ii ill- i I. jve Wrjii r ^lrl£tj ri.lliui^l 

■ ■rm pr^rjfim lliii lr> .Llrl A ri jif %■!! 

im p-r|l ii|>ii I e r» Ij L i.i| IJfU, 

GcdL pnlr*nvLiii 

MODEL SHIP SUPPLY CO^ PcpL B, Mlnwla, R Yi 


Good and Good for Yoll 
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STARRETTS and the NEW STOCK TICKER 



ClbM-rfi cF cna c f ' ■ ■« id.cw Hiqh -■ E c ■: S| 6 lL TL 0 - i , 

run* r pul into Gpvitftort tp Ubietl — rMXHv<* 

■i-d ^inri Nt-rf ITqrl $|«<L Ez;hnngn cji^ii/lmnL 4a 'jb 
iDlIt'. 

PiflllF — SlarnM r.j,„t.;r.niM-,i iCquf.n .Nn. jjj, Slfln+n 
AJ.f'arr-iliT Nra. :jn. 

k ,] M — baln-u — Slarri-ll Cc pp’i N:i, 77 and 7j, 
SlnrnlF U» ypiiwl ««•.«) I**, ]J>. SlaPlih 


The stack fjcfccr nc longer licks — il runs sa Fast 
that the t kkt merge into a soft, sustained murmur. 
The new licker receives JOOO impulses a 

mirtUtfr, From these, if prints 500 characters., with 
deadly accuracy. 

The new *lo?k licfcer^ like almost all modern ma- 
chines, gets most &f its efficiency and a cry racy 
from the use af fine- tool* — loots like Starred*. 
Skilled machinists entrusted with the building at 
s yeti complex machines choose St-arroits ba cause 
they must have Ihe finest precision, and because 
they Like Ihe ex Ira convenience and depend- 
abilily that they find in Stgrrett Tool*, 

Precision ond convenience — it that is what you 
are looking for in yOuf work. you too will like 
Starrett Tools. Among the 25C0 differenl Starred 
T l □ lij you are sure to find many that will make 
your wait easier and surer, worthier of your pride 
and pleasure in doing things quickly and well. 
Let us send you a free copy of Iho now Starred 
Catalog No. 557 AP/ A valuable reference book, 
if will give you many suggestions for improving 
and speeding up your work. Send She coupon. 


hiiirb-Lu it Ns, 1 5.1. iront-il UnKirLol (hot i*il indirnlnr 




Ns. i«j 4 . 

Balaw ' lb# coupon. Slip ir in on annlopa Tor your 
r««n t*pr 4 F S^a« , r-G'i -Corotagi Nd. 115 "AP , n 


TH£ L 4, STAftfiETT COMPANY 

JITIiaL. AuU.I.XIHULtUV. 

Pl*a*e rend mn 5la rretr Cdsloq Ha. 75 41 AP. 1 " 
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LIS 



felloui u>ho thinks 

uiorlvst&ined hands 
h«ie To stay That way, 
I'll bet you're neucrlfied 

LAVA- <SO/\P. 

Lauds ^umiee-filtad 
lather ,§ets the 

dirtiest' fwmd& 
clean m 5"8 secowJs 
-and won't harm 

the Shin. 




For 

See it 

FLY i 


r 


Tlih FCiaUal, «r r . &>W- Llrlrir Jliix . M-vJrj Ho, |. |- ■ of ■■ 4 t"‘ ■ . 

- ■ It,.,, r-sTillL WL J lr IJjhN. U NE- -Ji-UHrl- IO 


■■#r i 

■ ir i j-i bJI niallli 


hnlpV-nl^ ink^k-JP- H*" ■ r.t ji all u-Iii.ii U-J 

A n* -i rmt I* iwe-ibk *..J |:'-. r+*Ay u, Br- ■*"* 

Hr.,., -.r-j .1 Id La. EL 


i Sy_ w ■-■-• 4 . 

prupalV’-: nniid. elm** 1 -- -nil--*- *“>1 *|.rH»id Id u. EL 

■ I l j i r »= 4 aU_ mm nd c«bn. 12 !.■■ «J in 


I'Jiy ■ 

ii— i Vn 

./ m*.. ia J.«j. 


r.aai ■■ j*u, ulhJ y*L J £"--- J -' r !■ «*ft 

JrAn HL-rir Arrs-r Clib i 


7 / . ■ ir •*■■■■ -t . 


^" 1 .,,.. ; Uulir J'JiA. 

KmCSDUBV MFC. CO.. BSM Myrt le A to. , hW"f- 


N. H_ 


KINGSBURY £ss TOYS 


FRFF w 

■iLk-ia !■■ I is ■ ■ |-.-l .M 

■I Attih r .■ 1 1 1. 

Alas ri iiiiiLt's" IjiJT 




iivr, >-.r Kb.*- 

|.jrp llnr Whr-rl 1 1 >1 - 
|vi l I wi Llurl. r^i 

d I. -.I 3 k. 







£?|fg lit Your Home 

A Our n;ajrTflJi iim r practical 

Kitkiies sell uCcir ah $3,711 prtat paid, mid ifS^inin 

i:|vr. , 'n-, hi.' llirfitrai. WE »liO I'B-vh amlWlHMlll I'llTJ 

at Cfiacrt prticia-wL 1 .il a JiOir Clru. excliamfaMfvIfiO, 

Cen't Mia* Thlil IfrtJfl jYO FT /at free C’m’ct'PHf, 

PARAMOUNT ^AHUFACTUJMStO CO, 

CrpLC.U, ppiTON, MASI. 


ALADDIN PORTABLE 

PLATER 


P. J, F- EATENBURG CO, 

IJErr. 197 MAC INK, WISCONSIN 


ALL BALSA! 

A Mil Ink khJ- I ^ «JWW- 

pLfav tan-vlcs mf-*-' .7? 

■■irMd K- m.,wai* >-rJy 
T-k*fc Ml ElViWI lllBi 

I M.I |p#l i DimilCr.' iTi 
Sl-« .nJUai. ,^Enrl»n Irlift* 

■ihis. T--iri llikix, UHMsr. 

WIk ■'■1 It (-rirr » .*1 

E-renirhTc r»>kiil. BM’iue fa* «i' 

ujip-d d»-N»niird fclu.nun p; 

Lik l-Cf-jb K “k rTir,. T-.. 

Iv :ur I .1 r ," 1 ?*.' 1 I* D - *■ 

tLLMF niir 

The Mldlunil Nt'^del W^rkfl, I>rpt. E, Chlllleoihc, OlHn 

(We cauUftt a« , cp1,Hra'"iei ( i , T n. (T. li.'L 
Sc ccH-Hlitnuscsrept wLI !■ 


rv li <k ih l n- 

•j >ir nlr-rla JliL-taV Irittf, 
r l Nil.-,- mlnu. H MAI bJ * Ul 

* 1 ^ 0 . ■ ' ' 


Instantly Applies Real Nickel 

A txnE tcctricnlly FtotCJ fticJ t-i, Cop.w Silver. Gold. Etc. 
Witli rl..- inripcnmwc .MflddLP Outlie pm! cnn pjuilr jucIceI 
plate Hit ttieiet i>ii yflar rmd n Hand juh oE Lt. TIlu 
Aluddlcl Outfit I* *l*a il ItiMius □CHSMi.ty. 

SI AO BIG PROFITS Wmi THE ,VL ADD LN 
Whether yau iiti? lnl^reatEfl I n Llir Aladdin for voarHilf urf 
bIi-juUI y :iij wif.li tc ,u<! inti> biialatKti | "ii 1 11 t kwI i i k 1 up 
antiia ai iluLii^ riirlid [i|.’ir.tin an >i>'iir ur'ishbtuhrxHli or iE 
you. wimlil like mi ar-t .i* uur neei't in jumf trerttury. wsrlti- 
ili. iLiLiLiMliiiLcLy fur !mi ikliiIl' mLuTd. 


PUSH THE BUTTON 

tin. d frvr.r 

Electric Light Anywhere 


COMPLETE.', ILDvnIL EL 1 S<"!TRIC 
1,1 TT! PLAA'T Snr Fornm. CAnnri, 
L-Lirjch*; >, il 1 1 H'l m iner filin'*. (Jeh^- 
llLl'd (in eil- llsm .ll.'l CCT""rT-l'^ rECC- 
l.r.i- 11 1 . T 4 .tr STh EIOl.! APFLT- 

ANCJie Ann Lltilim A simple 


nturilj' plnrrt ■■■.;• ■/.i.zr 

1 VKTA T I. IT YOl.1 RRELF. WiFi 

El III! I'l.* Ill -. firf HAVl-Q imjrT't * I ■ -Sill. 

Aldd ClLlier JTlttlCK. ri 1 IT« <JJ. r K"Tm r 
.1 ’.Vrs-.iiin;' fir it nil lo- iOOU Watt,. 
Write r<tf elrriiLlir. 

n. W. OriAS * 50RS 

S3. Royal iicn Av„ Minuet p^"i*r Mlem- 


3 :'i 


intfuduflQrtf 

AGENTS 

Offer 

Q5C 
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I ,* t.atbe _ 

1 | f^i-Cari 


di b 


S^vVc 


ithB®* 

.the-s 


New Model 
SOUTH BEND LATHES 

Rack -Geared Screw Cutting Precisian Lathes 

on Easy Payments 


V‘ x;r Xnr .U| Jrinii/r 

Sintlfi iirmi lli'mh J,tithr 


* 16*9 


Trices (if Oilier Pojit-il.ti' SLur '/'Junior IjiiVf 


tUr,- 

*i U4h« 

Shlapinig. 

^uunlanhiifE 

■DtIvp 

Q<1W!* 

^IS Monthly _ 

E)rr 


:S50 ILra. 




■J” 

3C Ski' 

4fl« Ilia. 

$[7!>.W 



lf rr 

V 4' 

42ii llu. 




ij rr 

x 4ki r 

4S4I I1j«. 



$n.:to 


Only $33- so Down 

$ I !,!Ll per month for f'J months 
fur tfii a fl rr .v .T Vcjj- Mmivt Junior 
South Rcrrtl Bark Cpfrwrf, Svrew 
Cutting Bench Lathe with co untrr- 
shoft rtnd equipment. II I, 375 th«i 

Yon etui ins I nil uny of the H J(i .slzea 
and types. of -Son Ih tic m l PrectaioiiL 
litlim on Mtiiihir cii ay terms. ’1 In- 
llvih r* i ■ i j-l-i- 1 iiuic hniunm'inriil h chit'll 
llluki' thrill tillin' tIjliil nrr lh« dul- 
SliLiLilirl^ Lathe vaiuo hi the wnrkL 
r J hey arr priii'litai] for I hi’ Li in si and 
IBiihI sii'niirntc piYirlnr tiim mill Tfttd 
virirk in I lie minimi ]il:hijl, imii-hiiie 
alnifi ami all classc# uf melstl work- 
ing jniliatTicE. 


9 " j 3 ' iVfJC Jtfmirl Juniur ifiin'jnii Iffi 
Jttelor Brirrn Jtrnrfi I.ntfir. U 4 J| jw # 
Weighs H i .5 lb*- y fonrplr.ti: M 

S 30 ..BC. 1 -iltivn rnjn>rak SIT. per imoiiIIi 

fur lH bi i o n L ha _ 


frontf Aeir for Them* UmA* 
w lfow to Hun n Lath*}** 
if-5r t r w* tpH iit 

I'll i'rl Kil ilHi ii n r Lliiip fain'Pii ■» >i ■ ■■ r 1 . , r a ra - 

inioi- 1 <H> fHAeis. wiili nfiorv- eImiii 300 

il l-.u-lrati-nnh. > i hi |i]r:-l, mr>pE rarnpliPl^ 
ii m| priirqk-pl on Ihull*- ^f'C-riLlC'll. 

Sbn-H H bun life Eiamllc i fHI il | «!T»- t i» jiI typpA 
■ ■t InClu- judM Oh |iimi'l ited in I lie rnoiLmi 
Mi:i--]urfer pli^p. S^inl |hiM]iii ill far imlv 
>53 CtHIhL -C-il ifl t'ir PldlUjH uf uji v cvtiuLr^ 
ar-rriitpit, 

• 

.1 rtfo \foeti antrtt* 
Serriee /fault .Vo. tm 
i-Sr 

'3 'll ie- l| ICi- paper lir-nl !.l li.-lrnl p- i.n il 
fc?t|ri fenv io ^|.j 1 T. 1 1 Muluin iiSh Ir 

p-rryErr jiil.-n on tin# iuic hi iip 
laHHDtlji 1 killunblc; nttd! prj.rl i i- u I . 


f’ntaltw iVa, 

Thin 1 €►■! pilj^T Imi'k i I On ■EpaI-p- ail il 
ilrwrilir* ilic % difTi-rvnl -i 
Jl«l H|IPfl O f Nt-W .lfolU'l SoUlilL 
JilIIitp. Sirail I hr rnii[nMi 
an-w Fur jiwr ■copy, Frt-r, 


SOUTH BEND 
LATHE WORKS 

fill K. Miulisim St.. Son 111 IkuJ, huh. I ,S, C 

Luikr Itiiihirrt fur 1 J Ipmfi — Ur.'r .-.fJ.JHWV r-L-.'iiJli tUnil - in- fit 



WHTH /JK.Vfl I. A THE VfltHKH 

63 J IL Mz.il i— :iii _Sl., Svulli ll-rii il., liidiliBAs. L-jSiAb 
C rnJliMnpra J p ^-Ajfr- jrnnf nrr CpuilA.* flmAflf 
Q H EEi.hr i-ii Hilii n r .11 i: li ^ 2 .Sir} 

» Auln ^IrL'finnirp' Sri-‘kr UuqI 
r.-fe|j.|di|r No, ■(#■-% ( Fjtt# 

Q ]Iu E'ujrinraL J'Iaii. 






yrrilrfi-rii-. 
Fit* , 


SliTtt , 


I 

‘ I 
' I 
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Yes! It’s a newr 1 ^ »r *uin 


RADIO! 



30 days 

f?t*A A before 

M? * TOU MIV 


Nrtjtp 

cttur 

jrvl.t 


Factory toy act 
SAVE tv 50 ^ 

SUPER StmoOfM 
Pmh - Poll Utflt 
Electric Hadloi 

Enhrp now INI 

MlF-iC* u-ulTIt fur 3 0 ifcayl 
l ’~bF our rlM- F*o 
tfHl +r> buy. 3*1 SunJ Nn- 
Money. Amux-inj; SpHfccbaL 
ficlDry-lo-lBU 0++*r 

urn 

Successful Vcar 



?4g*s 


1 Itfri libn 


Cnmp.ii- 1 * mrtli Cwtllosr Sets! 

Auk-j Ici'd b.K, tik\ m tv I u. He Kid 10 
F-" -j ■ : L 1 e r y-H|?ri nj.; -sl r-*i 1 1,“. Ii ui: iilvlt- 
K’lrj' Kiiuttauj! LiLfctfc SUPER 
lit c urn RriiJ, peii«l«a 
E'iihIi- PulIjSupfrUvauaiiC 
llTW'ZLTlC AC3C-TS-«I li-nr/iL 
Cfl Hi L I u fit i tfti 1*-; L I I ttS □ V « 3- C 
fi-ra I ■.] ri-M — Vft ri L:ns>~ anJ 

a«tvi mats-: scnal cavil v 

CinUr:il smd no Aart — DC. 
urtMfidtlit Urn ftaMV DTfr***. 

iWrrrr r ? «‘ r^Liar*lT-Eilil_w1. 
« r — s c • ui i ■ If p . 

a rm crrilJlwL rmul 

J'Vhtf *1 .wfeh *1 i rir 1- ^ ' »^h irg 

Auk? 


*™0 hISrAMI.-K-CinTCJiU, rtan'd 
pil'cMct! thaaiin-B r#pMi prcgi 

L i Tip IH L 1 


! ram 1 -"»jt 1:- :■=»>■*. Vlt 1 

■M ■’77>".'l V t -HllflU. >~V1I fituF i fwlFi 

Tihr. n»F ufi, tUKirfr lAilar.fij'^lrifi, uva 
nc mMiT- -: ib*1 ±jiihfc viu . .VkH 
joslonp-plDiLMrii K lira me nuklaft— 11rr. 
■ ucziuTuI IMI, lV|lln 4 i.J lir L-Ji..,ii,ri|! 



Send postal or coupon. 
Amazing 'Send No Money 
Offer. Nd Obligation, 


USER • AGENTS t 

t u !ui-Tt FW-UO-V. 
UliM.irry. Knlllih. 



MIDWEST Ubin £OhMHATIOH 

It*" ®«lH— ■■ H/. 5 -U- j !.-» T-ir 
■BOT-t J Mirnfl. iff pc, _ Clpci'nnni;'. Qhli» 
Si r-J Armclrw HpcelaJ PKl-arr Wu. 


Aisnmcjii 


Jjx- Build a CLOCK 



FREE BOtfk 

f,ICIW:UI*K1nt 

Af iiHp J- J .■’ 1 Tl p 
J_fl. atm .l-nlU, 
cJl™ *f 

AMERICAN 

kullncr 


Shows Hum \ i>U C-iil Slake flue 

Clarita- Eiu-lil al HWilt 

TiW WkivII, rr In vl Jl 1 1 1 n FTiiIla. TTl 

tmrn\, .,,.-,.L-|| 7 M. ,-r— . >Pwl| 5J.fl 

» (,■ | rihrii ■■ ■!', r i ir-irm. ■! jdira. ?Laki 
7-M -r -P—rabb r— ■!». ?>k*> ■■■ ‘+«ul *4 
iff# M « pi | p i . iib-i... i Ipip.ihi ^p- t ■. ti-i* 

WnAfi itt -fmipj ejIijt >Yiti Grtn-a FJiEE 

CHIME CLOCK COMPAO 

St. Pblladclptili, ti. 



Band Saw $-1995 

Only ® ^ — 


flcfe ft ft. An Ac* of An Uti-Tn- 
Dutc Bond Saur Jit it Whtdt 

fi?V Hfljjr Hern i^fnki'ns Fort 

\ rJaini Saur tli«t tj (njnra.n , ;«oil tn 
■ .o -nmc rf ultH j.-- th* Unji:r 

tTlil rtTira r.*.^H-n - . s* i : lr.^i.:li: in.r-i .: 1 1 1 *.*.* 
i :i i !• ll'.^j. 

Ill' htirdenod anil arrijr-l 

‘liJ.fl- iJ-W i;uhlr-: : M : lj I r nf 

lij.^1 -iteel— ■ At fcln^ silver 
FiIeiiU- - 


K-ifd _ L -fLIT 


111 fill 
(■filck o-iid. 


■■ BiUJil l||i (nijM 
ii;! r r'n-i q| a rent marklnfi mada tit 

■ r- J ll> rlM, i . I "klTl* e mintH 
HI W IJi-ir-H r-^ j ■ 1 1 - 1 Will 

■'V" IVr r , jbJ Kfolcr Ptley DO. 

Up~T 0 -Ualc Machine Works 

be pi. ID, 2 tOl-ll. So. U'lSvk Avt. 
CHICAGO, ILL, 




I ihiWffUti'ul Gill 

for Mail or Wuman 

The avernjte home liLrka a- Fiilislantory light fetf 
dusvine Or cltjsa inspection of face, loebh or tbront. 
NEVV-L1TE Knta brilliiint light Hlin.vl.ly on (Eld 
fiiec, which, in turn, fn Tefleetttf ill the mirror; per- 
feci iighilng with no l.-litniing ruj'S. Easily adjusted 
to anv angle. 

Order NEW-LITE 


Sottlfl! sov-orfrl (jf yciur Kill Pixitilem" wLtli 

amndcTfal n . Hein, ri* Hhaving— fi,j fmnJ»L -cart) nnJ 


Today 

_ , PfEWr LITE. Nhjims 

bn fare mi 

msiku-iLjj. NK-W-LITE ccac-i Ic:-’ Lbiin. ordinaji-' wrJI hit [hh|- 
CMtnj mirrcirn, withniit thti NEW- LITE TPaHilH. FimnS nickel- 
pta'ed v.iill iiu:Lo3 -IS; f 1 l 1 > 3 I ri L m-ridcl, ■■.ill: li arnlbiinii i i]ii ivory 
1j«aS. lift Tim H miminp link" bet-B-een J:*ht aad mirror. Wbcrm 
eltn ai;nli Mfuc, in at $5 nr HO. If do! at 

year denier ' j aeder directs Y<iu nmat lx: pJc&ARfl. Il your 
NEW-TJTE i* not Oliliftdv BJit-israetof^ . Pet-.jrn Lt and rnDtisy 
w£Q I «c rtfunded. 

W. A, SCIKV]tMA»S tnwii. Cfl. 

IIS4S Walnut St. Chinagb 


ndM your iiTrri cal board byfJtnijhTia nwjrvr Or t^|f iim'ir, i/ac car 
nr niH.:k-i!:iwii shwu^o Brrtf icBnhlncO porta. Mnny EnrnlclH fo 
mbcct Inien. WnLu lurjicur cdcoIeik. J'lnuc cnoloAC lijv lprm(4lvg. 

J. E. WELCH. Inn. Dug- R IMlJIrtSU Mil^nukrc. Wit, 



Met Agents Vanted 


A S#Jk-L hum -14 flAYlWr Wl'/TJ fc»j **?,-* 

of MmiiI lllry=lca- Hide uil rlbibil Mjiij.J" 
RANQEP *nd nuki nuu^ 

Facfory to RWw ™ Y6 

Dwv-h' Fr«4 Tildl, but r.ACTDHTf. CM. 

DorsuTHPiJcu MlTp»r*B- Li*jr Paymnnir. S3- 1-iwn. 


ML ipuJbiiatuid 34 y«#r*. 

Ifoad CYClE (TOfRUiy 

ntaU HFt mi. OfflCMb 


Wr'lf in- 
tadrp l'j-r 

triD t 




Make 

*5!2 


llfrvir-n nutliL-ciilr 

. JuA«*SmiJp 



MOTORCYCLES 


Pay An Low As vS.IJQ per Week 

llcaderiHiak Sarlcy-DdildfAiip, Indian; 

Stlrhllf oapd iirnl reliant. HundreilH lo 
Kiwi TJPDJ. Sibil In-r Ini talij- 
Ahteh<jw DRDS. CO., 1 5 Bif kifoy Ot, Byitin. Mm- b.S.A, 









Send for Complete 
Information Todaq 


life S ft. Telescope T”gigrt,£T ffiSfft 

runqfi. 3 cot la] T.jr. Flrcu for InnHnir mt the Hun, LncludciL FUEL. 
Cwihljfclrt* WlWWflfc -GliHc&DleftL BlavidiLt, Po«p oM. 

SI.Tju. C+ G_ IX 1 5c Ml TD. Bunnuri Co-nrp-2>fty , T-IL Tftfftm. NJ. 


VEST POCKET ADDING MACHINE 


.'dck 


iIiJIt* r-Tt+rj. Dm -p 
. il Jli-ri -d.Jl.ij LhHchjr. 


irk rf i$tfi 

til rim irn 


50 


ImIChI 


FREE TRIAL 

— Stvt> NO illOMF-Y— ~ 

Jcirt imr»* «rd w»>j rrw IT i f- ill jhlr- C.'jQ'utuar I n read I 
t*n “■'li* r, r rcvF pK-^rrtUi ii r ij.! * tor ■>!■'■ r*i« 1 b*> 
nr CifTirkM II. M Vnt Main .1 ll-r ujrjilpipij i« l-Mf-hr-IrlS* 
. U 111 iL'-uAd M Jb-T 1 ' ri'il v. 11. rrl \ n. Umfli 

bKk TiJOITiJiNTW 1 4* 5.41 IflFlhiU L'sEtlr- W. m l.i 

Aenii' !■«« :■ BADT C^LC JLATDf* N4GHIB r GV . 

CH+rp I «T, u. Pcs TUB. Dui. 3 1, CHICAGO. PLUNru* 


POPULAR MECHANICS ADVERTISING- SECTION 


^Astonishing Electrical Invention 

Frotecteloiir Car from Thieves 

, „ Automatically ! 

T HIS unquiet iuii&bly is the nueerejit, most, in- 
credible Invention since the nrat discoveries nl 

rariiri’ A ir.DRirnl . [LiLtconril ic w:l trill min •ilio.t Actually i j 
tm muni Hub huiiMlil Never llm» r mats Qr n&* tixnrfl 


Stiirufe muprrl iivvt v-frtir rolire ear £rn*n imam tire to Ih-.mT.u'iIm 
juid r.twrjn* wl.rel! KjidoraEii by -poLicct .IpM" 1 ;-'-''''! by ^Isii ut- 
A;-j':-:iuLi'jiid! Sow udered tai kbuiM'.‘iui B-Ciny (ren-trst 1 i:l.U! 


A Startling , Uncanny Money-Maker 

/ nv A Ll irortT—Whim: otl 

UfrlVljll A vo^rih didy-mo Ret ii!"' "Her ji>u li^e 
do lima lie's rut tOttieone hldine In Iberer ' ' Cl i-impiy fin't ho 
tnns, lr A tiiutiLii* lire ci£ comment Like- thin hreates uut whenever 
awl wherever tJiU new Lavmlion i*< exhibited. Alul *uli\ li^t? 
When iw one mW Ii»k 1 fll such si httMTlIilW. nimmny device be> 
fore-1 In liutt few penple wouk! 
r-vrn linre to dream there CoUht 
lieMui'h (Jutitl JEkrthlu. Trirn. in 
fKiYmiLhiiiK really HEW, pome- 
ll.i lift to grip the iimiifhiiiLkiti of 
everyone, tatjnftUhhkg lli*£ ^■'■f It* 
to ifrtity iuteiiat no sheer Mirrltv 
jAnnn. DintributOfij, ' L nbu Tl 
v:i'iv‘]i;vm, evnry nin.Tt whowont!* 
tn dnithta ilifL trijiSe Ids [ireSOIlit 
incr-ms ‘fliOuld S'jAf WJehlLly the 
slKtvo (matt 


A 

Mere Handful 


OEVQL ® D3)©G 

9 Trf*!/ /-if Frw .1 i iviv s.v and \ 


fF-n-Tfl T /it 


XfnLi\^ and .vi.v-sii' Q$e? 


North west Electric Corp., Dnpl. A-10, Pukwana , S. Dak. 


Foley Manufacturing Co. 

tSDG F 4 ! rj , «|d, T It Main tL H. E, Umnt»^ Minn. 

Tell me h™ J call s<aft Sny u'n.-n Cdsli Business awl 
raakv Rltt IVtifiti lriOi tin’. Foley El&awidieeu H 
Mower Shnrpcmir. 

Nacno. . , 


Address. 

City,,.. 


■.Shit*. 


1 ■ in 1 ip whitil'- hundreds 
iji uiCEi Lire laying about 
the Folej r Elect mkacEi Laivn Mm'.TT Sharpener 
busltiepp they kivm averted. Liuit. y-nnr Wmnd- 
nuiney eiimetl to a day. Afiyixc etUTied 
,S] in five mrnitha. 

Start Your Own Cash 
Business at Home Now! 

Then; is Pu other nic-lIttKl fur sharpening lawn 
Ripwers to cfliuFare with the Foley. You ejin 
turn out. perfect work (jniokly and easily. Sitn- 
|)!y ]iut the lawn mower in the rnaehiue and 
turn on the power — the Faley Elce trek sen 
flycteijj aatomalicaU shorpma ALL hlathw at 
once. 

Foley Electrakeen c 
Lawn Mower Sharpener ,$) 

l ’fins ramn Ejiatem aa the Initdiii^ Jjiftn mower 
factorira. Hharpena all .hL 2 .t-:-; amt typra of 3aWn 
trtOWCrfl. Ci'iP-Ui you only le a job aiidl vou get 
Si. 0C3, 31.25, 31.50 Ditch. Walter lXrmhnk ® 

Vi nr* •• , N X ■l^ri’iili ’.vi -J J^]l n ! ['.-.-j 1 .-r, j[..T, ni| Af l ?TvTST 

iSAsrpfn rr Inrer ir-rrJl * us*> and An if v3btaA}j Tmciff ^nur^vA 
Jmin. 1 ;, 1 *j j yey ,fw morAi'n* and -m't '■jprn^L-a . . 

Big Profits Can Bo Earned 

There » plump lat bnslnreu wsttihur for you.. People 
would h it Ii.l'.t- C li-r-ir I . : .v, mowen hI.uV|.i,.m:i-:I ill,:, 

FvU’v wiiy hivmiHV tlivy out lieftcrBndstny j)luq> !<>ng«r. 

VOli run htniC. tlin hiiMnnui in j-parc trine and. mnkB 
iUQ MoHEil Saanll invRiiinent' — enjy miintlilv 1 
piiniditg. Spring will noun be here — iUuir ,..J2| 

*.Ki hiO*. vt fi^iwljiln- tvt >i.«l — fmrjtipri* JiQTFt 
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for cutting sheet metal, gaskets, 
wire, leather, linoleum, canvas, etc. 
An indispensable tool in every 
household and workshop, 

Th i s C rescent Snip is ent i f el y 
drop-forged of special anal- /p 
ysis steel- It has many /' r | 
new features and carries an / I 
unconditional guarantee. ff'wtfc 1 
Ask your hardware dealer - c ; 
for Crescent Snip No. S47, 1 l t 

Fjr Caiabg write [ l 

Crescent Tool Company ArBl 

210 Hnnini Sti-cet 
JAMESTOWN, N. Y. 


Amaitng New Attachment 

Fib Any Electric Drill 

Juit nISp Lt iDtd tliu efcetTf. iin.il. 

YOurr HIT | mi J*.iL Li J»u*. Wav-- thru j 

V--. ... ■ ■ l ■ I .1 I l;. • i I 

Uiny flElKk 1 - — Ml ydbrulluTl.. TNi lanCBr 
1-itfV. fc) Wtirta, irlicrt othEr 

SIIW* Cjiu't- rev-*li— :ilLKJ ilcoc 

(iSpi-v, Uuni-r 

gilaata. CJoflcfelr 85sr#u^TT*r 
lor cj'.ifTi' a utn -iiinflitnw. 
nLrc'iTlclLin . |il II III hit. m;i- 
ptluhr. a ml s jMtitsr, 
kit is 

TrltTLnqa Lr. in. 

< ..inplutij rillly J 

515- 


very 
Bench 
NeedsThi* 
Powerful New 
MOTOR SAW 


Nw * PWTfl JlK **V, tut ■ 
fctiiTiLr, ncciiruts JrrabliMi^ Ctt* 
tul 'ii; -.it ilnJiiz Ijruvj - ni Ftll n-= H lit 


■ liI.h— fn IKH c.m ll U. rl HTilDk, HI l«r- 
t Luc. bavetlnur, wuil. ilfuiiD jiehI r*l^n 
witrIL, up t..i M I ii .tdlxk — wLth«UtHtn>l tic 
(ir i.'-.h--n -l-irjvIliH' lliiWr. t ' T 1 1 ■ : I '.V |T15.I*UL &T 
Mll'lir.l I C-V'.T rUHrli' l'ir in fPJT VlJllS fl J>il 11 IDR. 
>[..1 Ulllii .ii Vine (.1 Ml ultH. nri (.-iJl-Iu iiIihI rui:- 
liiMir:, -Vn'.iii lid I lin it ut th* low price n r I39-. 


ft sues 7 tn- Ii 
Inrhca ppupitf- 
tiiiifllly j-irlced. 


JJ IVfllL: fin tk-lLi.il-- iijiisiit 

r" "" m-Pf n»- firtt-vr L -in!(|^rttMl-lljT 
'ttfyZENBEEK &. STAFF, Iri 
4&1 S, Noyne A-*., CHICAGO 


TOOLS 


CRESCENT ft 


CiLH-USic Std 


^ Lr Uiui mni i ii r ii 1 1, ns - hi mriini pin? tlm 

rrH|Hiili I ¥il fOT HlW S-1F r OUT KriO *¥ 1 

Vr ,- r , : _ j 1 1 rwi n > >-i I mi i a U fl mr-npv urn viluis- ™ 

AiyjTiLaiLwn. Paulin- H*WW 18*1 0®*'* iwada. 'tU 

.-,,11 p-rr.iirJ nk lil r M*r|. F-I.-.A-.1 H id PP J W&ffGor# 

S! ,k.. Kirk, P*pt,P. H-111HT Ni.lfl-Ui St-. PIUI* 


With nr* Mnul'l ycoi enn uiaJw H--nuv lit. MIRROR OF 
l~i . kRT I V Ofl-, Wmle Armlrti. Dutnia. Ini-hid: im malccii.k 

frir irHHtliiH. H.illinml iu.li: I • unil i- -. t-Pj I !i IjiC i-nl :i| ■ 1 1 - 1 1 - . * j.HU. 

Uruy cnmiti tur uir bs.'ir t<? mnh* nm! KWi I'm l»r 
irrmm-iiTrt. Rthyrt Tnr th* Tfliult ra.mlly. iVttL* Inr 
tilHM-rstkiiig (if iJfijimB of PMIHH J’MU CDti m Bkc. 


At $ 1 ,00i $t -25, $1 -50; Jjife 
$1 .75 fliwt w(> iu $4-00* %?? 

United States R g Hb er CttmpJfly 


Fastest Ctitrinrf 


h 4P*ni0W— Get 

Greatest Log Saw Offer 


putt ih* OTTAWA 

>V(i > ktrtg f or VcuiJ 


]' ■ Mdifee; ai&v. rhic. raw t-alc-ra lo wt ilii r^iird-'T- 
dif, riW i*,“ 1 1 1 i“J_ ti: -- ^CT<rliJ Lac Sin. _N '.fw . vi. 
. 1 -bj.r ||*L InrirV k*fllr*C lllPV->HC pI jsBr -^r .Il». L*. B L-iE >9 

WStitB far FI7LL DLTA3U. 


r'MakeBiiMenir-^^^JU 

IL P 4-1 fd.i b. /hr r-. Inlr- Ha w-»J lqrn« 
H Dt'I Ml I hr I *r L .1 r ■ >1 V Ri'flBV *»•■*? JDU 

-n kU «a ■ *rj uif sanuw 

Lavw Vo* rprt*fer— tpJ ***** fiKhLu 4 m 
m fr-*- l/lir y-3LT 5rdu. 1 if J 

i fv:-rtrr or rmmF Mi 3FtU wf t JHH| 
LflDU JIULsli- 

j|ijrcr> yri a wlMnl to-lxy fi' saw Bftbfcf* BPWlfcl 

Ek) arir of Ut “UTooi Kkrhv<l*ipAdla F 111 «■ .SLjjgjZ 

— Is oil Lelp ^iu H ffip+w Ni ipjAirp- jHXiln 

AttXER, TV*,, OTTAWA MFGt C0WMH¥ ggM 
i-L $lr«(t * ■» - Olltira., KlrtiSJ 


—oxr. WliOU MC'MTF To-m-Mb* 

OTTAWA ii rjrmr £«■■ f*ipei 
gl^fp ub ihlri»d cn Inal. 

B acked (if 1 0- Vpar QuaHntH 


Universal 

SPEED SAWlg 


MOULDS 

For Making Toy Soldiers, 
Ittdtam. CowboysAnimdseti 



trial 
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“MOW TO SOLDER 
PERFECTLY” 

VULCAN ELECTRIC HEATER CORF, 

Dtp t. M IZs V nrick St. New York VJ ry 
Makers of VULCAN ELECTRIC SOI.PERJXfi TOOLS 
Ait your daater alttiur thrrn. 


OIlM, !' Wt.l!ku- 

IN THIS SMALL CUP 

IS COILED A SIX-FOOT STEEL RULE! 

Bounds unbelievable, doesn't itt Jihit j'i iiit hinz'iLwiLTE lic-sler 
will kMly r|«nir:mHtn(« Oth'T unique or 4 llbl lnMt 

r-QJLjQjlLIlhlo flj 111] II II -If-Tlj 1 i;j. ll ill l.'t-hlll.llLv. 

The FARRAND RAPID RULE 

Pttint.d in (i, ». n«.. L.tui.fnri * 1.7 10. 51 5 

ft’ rite isf fljtiun fits kixiiiij &mi iiJ-fhcTi *a.rr]i U 

HIRAM JL FARRAND, Inc, West SL. N- H- 



Af^ur JDn/ilf Cvtftn* cf"iTHTT nprnJjw iff flpmn! «T,r rafi? fey-tici*. 

Duun tiiii'i A TKI.YX EUrcr JBfrf Sip aadCampas* Stieas 

™ s How to Build 


d Workshop Bench* Tool Box* 
Saw Hones and Wall Cabinet 


"V"QU’LL get a big thrill building your own homo 
-A- workshop outfit, with the expert aid o-f this new 
ATKINS Saw Book. It gives simple diagrams and 
step-by-step btstf notions lot making saw horses . . . 
a small folding bccLL-h . . . a Large, modern work 
bench . , . a tool box and seat . , . and a handy wait 
cabinet. 


And to help you do accurate joinery In all your 
projects, the book shows the easy ways to cut and 
fit 24 types of wood joints. 

Other features point out the pleasure In home- 
craft mg „ „ „ how to start a shop . . . what tools to 
select , . „ where to get job plans to build over 2(M) 
projects . , . bow La sharpen saws . . , and so on. 
Finally, are shown Lite lending ATKINS Silver Si eel 
Saw? and Saw Tools for tise in workshops, with facts 
why these world-famous saws tut so much Faster 
and easier, and far outlast ordinary saws. 



ATKINS 

SAW BOOK 


(w H nine craftsm en 


Mail the 
Coupon 

’Thin 1 :-r 1 1: ii ^ 
real home ihop 
manual -bfimFMl 
of t i ns e - a n J - 
morscy-HiwinB in- 
f irmsh oil. Tlniu- 
l.ni.L, .Jir ariiHir.j; 

Fur it. Get your 
cow QW, Itffl 
« v jrth dolLnf^ l.i.i 
yea - bcK;’nn<rar 
emert— .liulfMiti 
oaly n dim*. U»i 
the coupon. 


I K. C. ATKINS and Company, B*tt 1SST 
■+Jfi Si^ita ] ILinoii Street, louienapetip, tM. 

I riicltee a din: t for the n cv- p A Tff I J3P. SAW 
BQOK r*e M mi",r Cr:i-n , mm ( PH 3 NT helaw.> 


JVdjljr.- 


Street. ,,,.. 


City 


far, if;- 
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MAKES A COMPLETE MACHINE SHOP 


UHtTOOL ELECTFtlC MOTOR ATTACHMENT 


CASH Oft TOUR OWN TERNS 

My new low CiricH'H ire the MCUHtbOO 

til I In: enidlic VrV:ll.j. V ::4ii. u.n n hul- hnY 

out of the finrrt cnjiLoei far 

FTKC yauWGtlld U'uJ[yp:i f f nr:m 

1 'or^hii'iTY'Tii iflnr, A Ltfr time WITTE 
>■11 Jo in a to work In a day — t4KIAfitv 
a few centM for fuel — Ilian be vara] men. 

Fl> i he cheapen: hired rnxn. nn e-jrili, 
ill.HWj En -uk all a yer the wo rid. 
DIRECT FROM TActQm-tO'TOV 
Mylateit i.'HH»n-CTrii , eTht fuie.it ever Ru-iit; Enclosed"™ 
Self ( Jil iuy with Tioik-qn Roller Dearln.[; i rfi.it cicMirf 
rcquii-T. priihFarirti;iI £pr eIli- lif'i.- *>f r1ip CI¥- 

pln*L Also Pumper? anil SawinB Outfits. SAVE dab 
prt™ — SAVE [he eiiieetiiri mid ealariei of 
IrrivcLliip^nleim.en. and SAVE the u jual 'VjrtiaY* added 
M> Bln? nr'Ii-iM p-rice. Remem/tief: y^u §A,Vlfc! 9!9 to 
$iODhi-htn -vou buy from WETTE, 

FREE ENGINE QQOKL AND CHART 

Wnie i liJ:i y far my new ENQiNS El ( :■ -C :■ K a nJ 

CHART, PiLiLH ivuTV Lowcrtfiuft ever Licftite. 

■ njj ™« ENGINE works 

OAK LAMP- IMF, KUirif city. PO, 


CORNWELL QUALITY TOOLS 

THE CORNWELL QUALITY TOOLS CO. 

I rH . /. I , Mnilidnnr, f>b in. 1 1 i: r imhtI,| Jill , 11.1 h li -a i ^ :i l :i Ilk, O. ) 

^einl ire ww Llhi'crAlrU eina]"k Yllli pYlrai «n lull line uf 
QOItlyWELL UuXili-.Mi.Le TliOli. 

t TV liuru llmpun jpmL 

IviLllllj 

A i|..|n'HH 

City ... Mate 


Let Us Send You 

This Brand New Sfi png-e 

CotnweU Calalfli ] — F R EE 

lfu'.l AT J. h if, I'R'J Will ll-ill w!: 6I yiiU TTUK 111 
IJliI ||JK. i'-vvfy II III' :■ i h m ■ -.1. ill 1 - i. iii'iL I .* V 
kherd. nil Jl L'Ii 9is:.l II j.' Hajiil ■■■iJiSti 1 , 

carrybic thin j:iLaJint« — "IE ivu over a« n too] 

"I Jr I||i>jitl wILLSm nil'iiDdciL,'' 

World Known for Their Strength 

Tills caliloc will dcjerl-he llie *m«^ln«: lent* u hleli jutw-y 
din iitlii • nfiorTo-, orrvdru nod nre^nres Uimc coiiIh n ill 
.jT:i In I I I"' Hi h.'li- r l Is tit ;i ( ■ i IIP ri I 'i'll il a- | '!iiil|i 'IH tTimI 
f-utYeil Tlnlit In tfiD nttil l*i‘ the hihh;:IiiI i '-nmweil imhh 
which hiisilyc?- r At neclau of he.il aiir Ihe lan ijcrhiy !»■ all — 
fTi’ilii H'lliribtiin 7'. 1 1 il j' 1 il I 1 1 1 1 1 : H r r li I . 

GudrflflfL'eii 


Test One Out — 


The PR C » U CTC 

(l Lee [i ll Work Shep 

Combination 





A sturdier humo wijtIi jJioji- -eem, 

j li tely e-naipjjeyL iSfjud }<w eireuJoT. 

Tilt! parks woodwork ING 
MACHINE COMPANY 
Ikpir P-3-J, 1 530 Knowltan Sr.. ClisLiiicinEr, Ohio 
Canadian Factory! I IH Ni>inr lLnu’ l-:in, Miinircsil 



PARKS 


WJ fl u WfjRKJ W f j MAC H (N £S 



COX HOLDFAST SCREW DRIVER 




v !hc ml TPJ 
af"!. bn>M LUH 
p tJ DPlifaiH. El Lilt*. 
Hip iwf*. mL. «L- 
i tjiijIc. »*f inLj 
in 1 !! ■ ■.* ■ in mdj- 
I^tiIpin. r*fciu]B4 
!-r a pall H h.iEi£U. 
haw si Vi * ■ 

L£ 


■p.n'- d ■ Ua-^ I 


Ihl,— "-ik- err kr"-i- | ■■■ li ,^ .ii..( »hi'l'i,r U* Ihttt ir ILcLI - Jl ir r i Vi 

yin ravsra jj. rvh il iirh. i» 13 wkuirT jD. PiL- Hw. C-Z- .? b.ftbJ H UO- « 

3, J. COX MFC., Dai-t. F, FkaNKLLN, Fa, 



New 19 w Jig Saw 

Tl i ■ h) I ■■ Yh e n 1 1 »vt P i r c b r: in n ikt 
yiju iia.ee ever Ihyii i.neiTiL 
A l-civy. wc-lhbuilt tcc'l liml 
w: II l'-E.rjlle nil [LiranLuh^nR vn- 
t-liilv nr ir.rrk. I llEa 2 S ' LdLli, 

rlpr 111 ' liosrUs. all will' 'f 
Lnrw fcinroT. Mcc-TibdIeaIIf 
fill it. Why liuil wlrlj mlnhi^ 
( iircn irhen 1 ti If reel ■ nln-ii-tvi- -j 
■ :: i i.r i' V yci.;| Ecirelrculnru l>AL 
B V PH tk -Aft COW Co, 

1524 Funirad T:lee«, Dhl» 


EASY-TO-BUILD COACHES 



feta- Etoun ^hh. n aimll Liiirin 
1 jnc os. Ibic. 1npe.:>r T.lLl.l-UU, 
rjb i.i - c, M il 1 1 r i 1 . 1 r i:..ini.;i l-n,. 
.. .ri.-KV Vi. .c- • ikL'. 'i s'" 'U i-1 ■ FAIlrt 
Si.'Jl l . It. |ilu, [HBtaKr. M-ii: y 
eDtMe L". : J , A. Iltu^i (i yolr. 
ROY HANCOCK 
Xrxjt.ff fiCfliir) fttr '.3f CflJUtof 1H b|li|l*H, Fl'IlWllS, N* 


iV H fcft it out of P ft E S D W O O D 

tine all -jjur poee Ikuie4 Jot lining ediKrelc P^ltW. j*ni el hjt Walla, 
making aucdtHn 1 hi^U:., lays arid many <ni..: r ariicicL VVnte Jar 
YREIL booklet C-S. ]iatin.i;ovur ejk'iily at Rrusd wourJ'enivies. 
?HA^DM niCtlRrQRA'rrON. m w. Wi,hlnitt.n^t„Cli|c.M>,ni. 

AGENTS RSSfiT 

GENUINE GOLD LEAF LETTERS 



c UD.TD.n.tec-1 tr> dctyt tnihieb. Anyone: eE.ii jiiit ftiftm 
fiTi siijftY iitiiJ vifJlf* v. ijidu'APL l-.nrirnioiL: demnndi 
LiTfi.e Tiranla. P±oL ('kirk wynl Smalbeat itny jP. 
n. L. Ilenl Ji-J|tijf #T|-SC| in t-ni) Tiiijmilni. Write today 
fr.T free nani^lc and liberal oiler to nenernl hbtiiva 
METALLIC LETTED CD. 413-B ft. Clark S(, 'CHICAGO 
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$100 COACH MODEL FOR $^98 

THAT ANY SCHOOL BOY CAN BUILD IN A FEW HOURS "T 

AN EXCELLENT CHRISTMAS GIFT— PROFITABLE PASTIME 






1<HJcrn FvaEurai Lacluda JTahaa- lT,i rrr I ! It 
Inn, J I r 1 r. : r TVafcih+ritnnaLr^r, I psrrri Ini 
Ic-im wtct fc-'Hi ! i. In, Vli ili. iii-* I j: irwtj 
:- 3 ri 1 rrr.lr.^>iiBn|. J-! r.- . [-.ran .1 i . : .vinu t r 
■ JT'."i JnpJi. Bfnu fvf JVb'i'jNI 

^ hrmu. uidliiBi-it 

jjrtnfr liurv- ii humic I him modern mttv. 
iHf CWHATIDiM AL .MILL A TIMBER La. 
3 £. A ntj, U« 3 r & 1 # 1 , MiuLu 


HOME 


lnsaUM f W«Hlhti' StripneH 
,la*b KruibDw ; 1 i'ci bin iff 

ImriFiijS bOdrd, etc* 


QTDRCYCLES 


Direct Id you at wholesale prices. 

ltfi B*slf-v *vr *&* «*»« 

IHurl'alBf 1 'uMtII- -I Pr^Lm c .1 

Cauanleei] Indian BtfVjv Mtndtr^na IsujjttX tic. 

cit coir fvrnll if 

CRANDALL CYCLE CO. i H-25 Stnln fct. Stcriflr kr HI 

l.i tl^Li 1303 B-nrinKflriJi. Wlt>, Jiili.l ll«**rSl 


Sloan’s Liniment 


GET 

DOCK 

G 9 HhU 

I lumTi^f 

. c Krfrf’'tJirt 


K.tit li.-f:irn ■' |r’"j Tiluri* SliOWL. *.Li—n in :■ 

tyfJaftl CAJ Liljl t-r. 'i' L’ r Ill|> I !||- J 1 : 11 1 liv r CUI Lit 

fi. 1 , 1 rm i, .h t pniil 1*1 l"!ir FUCIOu. Ytidcnu. IkuU rl % 
L-jiur Y i hj n L I J, _lu l! -j T r irmnnv, fjYim p|.jn* 1 1 1 ■ I me :iii[ j. 
SEblenaJ Lif.iOtiE i[uuLiLy, E3.lm! L'sir flH inJl frjYGi 
iliLrd Tsborowi, make* UgLim, wvnur, nru.nli#r 
|-iin|e-_ CnUncm cJnilB l.iYlij.Ci l i a_i Sr.-UU. 

la fclCO?, LTver I -urn I ciLiicnJi'i, 


AGENTS AND SIGN MEN 

Earrt up Id $±ODi Weekly. And av-cr, Putting up 
OUR GENUINE GOLD LEAF SIGH LETTERS 

— nil .store and o31ns trindattr. tiaa.nl sip™, t rutin 
HTnl fiii-A fj.ijiiH. IV* hI hi) mike to UfijeT ecnrit 
eUiiH «nd tiuiliHMd emblems nlnjlr nr by the 
ttLtnuuiKiL. A perm a must baisa ars*. Vn iinini 
fl-r<(.iperitnirc.Tenipirijrf. ItlELde-rnnad >□ ctccy 
C lt v. £amp."w(inrf LtxnilliM Fret* 

COHSOU&ATEP SIGH LETTER Ca^^aSSS 


> t nllC'vcr this cacmtcy ape tumtrifr to till? full Paso 
aucaanati.': h:o>i l n. . r rlJLO minir nwiid nisei ebr/t* 
L i jtit. jJrn wlv. Sperling nxm kata . mo mi! ]m- -i ::ih,. 

"BENJAMIN 

25 SHOT AUTOMATIC 

THE MYSTE&Y RfFLE” 


Coca 


enpinfl 

i! tom : 


QUTSHOOM 

rt*J. OTMCtii 


. mml _ totl'ii’-mrjjlii rim alb 

. 3 k-r-i' un hi $Hurlu wu*. Hmho 

c'lTnrl.tveciH.nprBAft.l air antfaiit* irl: 
SoHh nt autcjiiAt |n rr«il , i !■ i ■■ I riu-nlif far 
"HbatE iWi ivnn jjmnplrur. 2 'riwtJO.UO. EKmUAntln 
! Air H life 


ttlltwlii Shut ) 


sSH.M. Ar,k yaiLTsIfAto* liif 


iU«rrinTHjni(Jn!i jtr wrlw ff t“ di>4iUis iuid “ElEl 
Mj- 


IAC.IC- FltlSK. 
lEtFINIH JUS HlfLE (|L, 


■ 3 l:> lull BmiiTTi LulEi Mj. 


Iioaliziiip; the deniLiud for coach models 
hut tliut- the prices charged by exclusive 
stores are too Irigh for most people^ wo 
have fliiado it possible for everyone to 
own one or more of these early convey- 
ances which helped write the country's 
history, 

HISTORICAL COACH MODELS, Inc. 

Dept, PM, 2216 Fair mount Ave* h Philadelphia, Pa. 


W-n r.iFply yrni unth nil tTin ■pnrtB, PUt t& 
St and ready to itsanrnhEi;, ■wito a iLiartain 
And LuBiTuttica bIh.-L wriltcn no tkni uv> 
cue tsat ijiwLly follow, J'-ii lj f :' L r i i> kujd* 
burad itnd (Jtc corrtajvoaiJiAa inuiilxiTn an 


(lie di:L.nnniL bIlu 1 ".' you jukt v. here to plui , c 
'diem, tools ars tutrejit a 

Earl: 3u.Diii.i r. liraioLf: ttm nioiiol <i: (hn 


thni'iL 


■ ‘l:i atii Iii.ij. Ii I t'srapt A Hand] 


GoorUfl W lnJiatiJEtoA OiUK U iLl'jnLratrtl nt 
Lr-f L v;o Ln.', r fi part* fo* 1 Li;i f«iLlou in^ Tally- 
Ho-; Drytiiparita London, roach; Dud, 
waadftPS* (HCh, C4Vrt«d "0 tori . „ . 

at $ 1 .!F*J cai-h {Fa* JEarJtfJ, 

Guarantee: IT nfltir awii'iI >linu o-.if 

Cuii-i.lL n 1 1 I J _- 1 itocardjnir to duj iAatrGi'tLiina 
yisii nro Tkj( *=ttiefioi|, rcEurn ii to as itutl wu 
trill LniFncdintHy ii-fund jniLr riLOEmy, Ynis 
■Li be (lie Hole- j'jdpu. 

Illjtorkiil CckIi Models.. Jnc,. Llrpr. r.vi 
J j" L' U FuJjEiluuiiL Arc., VlallAddihlbLu , J u. 

Hlrs.: I'lmiiC -flail mo caiiLiilcbc pen. fjr, to At and fiimLy cm 

pat totuthoj JOT; 

flAUfin WfuiilrsEto-A Ci>irJ| □' TnElj-Un □ , TmvtiDiHbti ru 
J.jjjitLoh Clinch J. I leudrsuoiFOuiKb L ; Covutid run?ii n: 
r.jL J TLi ;j: CATALOG Q 

I icrcc to |saj p the jmiAinm S4.SS iilus poitnEO. l'r.niL^rL 
ardras lm to aiKonipuabid by IT. B, uanoy oritar ar i‘hn;:k. 


HANS.... 

ADDnFaR * 

CITV 


. .ftatt:. 


A 
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Protect Your Ideas 

Take the First Step Today 

If you have & useful* practical., novel idea for any new article or for an 
improvement on an old one, you should communicate with a competent 
Registered Patent Attorney AT ONCE, Every year thousands of appIR 
cationn for patents arc filed in the U, S, Patent Office, Frequently two or 
more applications are made for the saute or substantially the same idea 
(even though the inventors iuay live in different sections of the country 
and tie entirely unknown to one another), Tn such a case, the burden of 
proof rests upon the Inst application filed. Delays of even a few day a in 
filing tii e application sometimes mean the loss of a patent. So lose no time. 
Get m touch with me at once by mailing the coupon on the opposite page* 

Prompt, Careful, Efficient Service 

Thia large, es[>ericriccd organisation devote* Ha entire time and attention tv [intent and 
trade mart ciu-ch. Our offices are directly serrjgs the street from. Ibu U, S. Patent Office, 
■ We understand the technicalities of patent Law, We knew the mica add requirements 
of the Patent Office. We can proceed In the quickest, safest and luiSt ways in preparing 
an 'Lpplii'atum fora patent covoriti g your idea. Our success has lieeli built on the strength 
□f careful, efficient, satisfactory sotticc to inventors aii,U trademark owners located in 
every state in the Union. 


NO CHARGE for Information 

On How to Proceed 

The booklet shown here contains valuable information relating to patent procedure (hat 
a very inventor should have. And with it I will also send you my p Berordof Invention " 
form on which you can sketch your idea and establish its date Vtefore a witness. -Such 
Evidence may Later prove valuable to you. Simply mail the coupon and I w ill send you 
the booklet, and the "Record nf Invention” form, toimtber with detailed information on 
hn w to proceed and the costa involved. Do tbit N O W . No n eed to lots a mi cu Lte h a time. 
The coupon wlEE bring yoa complete information entirely without charge or obligation. 
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My Offices 
J ust Across 
Street From 
U.s. Fat. Office 


Above Ifl Ji view n T my jTii.fl- 
ing imd sp n.-cjfjr-ul iot i oflicefl 
where a large stuff of ex- 
perieffleed esj^rtt arc itt 
t mV eonafcaiit- employ. 

Ik All drawing# . i n rl 
Ik Hpeciheationg- tie 
r|k prepared 
^k in ijiy offices. 


ree 


Bool\s 


Strict Secrecy Preserved 

All communiefttWikS, sketches* drawl Dga, etc., 
arc held in tflrieteit confidence in strong, steel, 
fireproof files, which ftr# aceesgi hi# only to 
autnorizad mcmlK' ns i if my staff. 3'’cel free to 
write me fully and frankly. it is probable 
that I can. help Toll. Highest tTcfercrii'efi. 
Hot FIRST -clip the Coupon and get my free 
houlti Lta THAT right now. 

Clarence A. O'Brien 

fl*2irWmV JMWIf ArfOKHTy 

(A Bar n£: Saprcnit Court rA the- 

tr n Lto< I. SHn-U*; CJuurt hiT AmmeiIiiu j Jisn-ie-t <i! 
CVil'ii rihi.v. ^ is 51 rt* n « Court, Din trier, a£ 
Galuinilidui t! bi k‘J Sj(*ws Ciiijrt af Clallo*. 

I'nifiTfct 1 cwnfin-fd i'ltliinK*!].- ten Fiitmti, 

Tr;i hmarks and C' I ri f i-i' ri ^.1 k rw 


Clip tliis Coupon and Mail it Otoib! 



CLARENCE A, O’BRIEN, Ki’fjjfered Patent Attorney 
70-C Security Savings and Commercial Hank Bldg. 
Washington, D. C. 

(Or, Suite 1106, Dept. A-7 t Woolworth Bldg*, New York City) 

Flcaae e end TBf! your free bnn-li, " How to Obtain a Patent*" an d your ‘‘Record of Invention'* 
form without any coat or obligation cm mv part, 

- | , ,111 t ||. 1 L J 1. . l , rlr .,.. r , r . T .Tt'. + .,P44.aL.. LJLU.. ...... FT. 

Address 

(Important— Write or print name plainly and address office nearest you) 
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Obi N*n Turk Ofrkii 
Jjli 1047 W D~nlwn rlh □Irijf. 


OnrPhllDdBlptilB UHicb 
DID Fddl i, Phm. Trun □ !■(. 


TRADE MARKS 
COPYRIGHTS 


ve You An Idea? 


Our Offer: 


FOR THE PROTECTION 
OF TOUR INVENTION 


TICTOH HIJIL, (jlhUl 

0U'Nw nullfirip Nal ill ‘Oiifsai.fla If, ft. P^lvrl 
OMf^SurdilljrCrnlM fci IM Ini LKir-U-an Ik-. 


YOUR FIRST STEP— The Inventor 
should wri te for on r blank form “ RECOR D 
OF INVENTION/ 1 A sketch and de- 
scription should be made on this Blank, 
signed, witnessed, then returned to us. 
We al*o give our opinion as to whether 
the invention comes within the Patent 
Office definition of a patentable invention. 
This (H Record of Invention" will serve as 
"proof of conception." There is no 
charge or obligation for this service. 

Our Five Books Mailed 
Free to Inventors 

Our Illustrated Guide ROOK 

How toObtaina Patent 

Contains full instructions nflarding It. S. Patents, 
Our Methods. Terms, and joft Mechanical Move- 
ments illustrated and described. 

Our Trade Mark Book 

Shows value and necessity ol Trade Mark Protec- 
tion. IrUomuiLior: regarding Trade Minks and un- 
fair competition in trade. 

Our Foreign Book 

We have Ebncet Agenda in Fordi'nCrvuii trbs.rmcl&e.- 
cure Foreign Patents in shortest lime and lowest cost- 

Progress of Invention 

Description of World f « Mo*t Pressing Prob- 
lems bv Lead ini; Scientists and Inventors. 

Payment of Fees in Installments 

Jt is m>L nteDBjT} 1 Ltiu.1 Ihe U ' L :> 1 0>vt tOi lliu jiit-pn fill ion SjuJ. 
I ■ i rr-j - 1 - Li i ki.-i r.-l ii piiLcm. be pair! in one- payioent. Gilt cuiiLditi 
ia to permit ourclienLi to p;iy fur Ibeir applLeaLxHitj in LIltlt 
install munis sr* tliu prepafaLiob ol Hi* applloLiQin prcujreiM& in 
OUTOHIjW- This jikm mnkcs the- |»vmi::i m easy lor I koLr.vcTii-iir. 

Regard a Satisfied Client as Gur best advertise* 
merit, and furnish anyone, upon request, lists of clients 
in any state for whom wc have secured patents. 

Highest References — Prompt Service 
Reasonable Terms 

VICTOR J. EVANS & CO. 

Patent Attorneys, Established in 1898 
Main Offices: 9th St,* N. W., Washington* D. C* 

Nearly Opposite (J* S* Patent Office 


rj.'ij 1 

n J 


riqhtec 


material 
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D elays are dangerous 

IN PATENT MATTERS 


IMPORTANT I To Avoid Delay! 

YOU SHOULD HAVE YOUR CASE MADE SPECIAL IN 
OUR OFFICE to Rave correspondence, secure protection and 
early filing date in the Patent Office, To secure special prep- 
aration of your case send £25-00 on account with model or 
sketch and description of invention. If the invention is not 
patentable we will return fee less?, cofet of search. 

We Assist flur Clients to Sell their Inventions, 



MAIN Office., VEGtCIIE i. Evans 4 CO. VICTOR aOILDINC. WrASMENGTQN . G, C. 


Our Litrye. Comprehensive Organisation has been established Rif 33 years 
and offers Prompt, Efficient and Person a I Service by experienced Patent 
Lawyers and Draftsmen. Every case is in charge of a Specialist tv ho lift a 
been Selected for his knowledge and eipcrie net! in certain lines af invention. 
Our Lawyers practice in all U. S. Courts and defend clients in suit*- involv- 
ing Patents, Trademarks and Copyrights. Alt C-n m mun i ca t ton s , Sketches 
Drawings, eta, preserved in fireproof Piles, strictly Secret and Confiden- 
tial, _ VVe shall be glut! to have you consult us or to answer any questions in 
regard to Patents, Trademarks or Copyrights without charge or obligation. 



r 

1 1 


VICTOR J- EVANS & CO 

PATENT ATTORNEYS 


COUPON . 

M'.w vnrcFtiyi'PIC&S 

PUT WcollvurTil IUJe 

rmt vnt-.i ioiia or ficf.s pittsreirck offices 

xjk i i.iiiiTi MEiiifl- Tns,t mart- in empire me*. 


fl tilhliMfl Uii 
in 

oh Lr Air,[i offices 
Suite E44«-4* c^Miwny iPltfjl, 
sa> fha\ cisco office^ 

Lnc* Henprr imiE. 


Ic 


Main offices! 7a9-9th street* n. w.. Washington, d. c. 

dlUfmeni Fires* 1«K] mo F r*t */ C#*r (S your booki BE described on: preceding page. 


Ndmr . 


L: 


A ddiess . 


■J 



Oirr QE||e* 

SniK 1640-43 Cun^.tyni^f. 



Ovr Ol«Tb™™t» OEil*n 
lulu 614 EnivO* EMl dan|[ 



01IT SnTl Ffuhc|»G4i Ejttle* 

■ ui fau 1010 HibjU a inldihS 



330 


POPULAR MECHANICS ADVERTISING SECTION 


i > Mk i^P Booklet Free Highest References 

jh^ Mjk I TW | Pjomptnm Assured Best Results 

4 Send drawing or model. 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Liited Patent Lawyer in the latest editions- of the Hand- McNally directory of Bankers 
and Bonded Attorneys, published by Rand-M^W^Uy fo Co-, Chicago, 1 !E,e The Baggett 
& Ryot! Directory of Guaranteed Attorneys, published by Legal Directory CorpurairirKn, 

JS::hi i.ii’i. Mul; P'luKit'a Law Last, published by Legal D'irectnry PublbhLng Co., St. Louii, Mis.: Aiac* *- 
[enjl LovryeTS An-ounl, publl|]l(d in Clri.pl.!iiL:l|, Olll<»; BdClSin a Srrrii-r ].rz:il TJirCi-tGTy . published by 

Ifcink-en Boston, Mai.*.; Law Lilt. 9 Pari Place, NcW York City; wiUt-ep* Lei a I 

nsKrtiwv, Qnuiha, Nebraska. and die Nationa! Piicilfjiv of Attorneys. Baltimore, Maryland. 

WATSON E. COLEMAN, wV^rnwr Tnw n V" 

BEGtSTfREP PATCNT LAWYER nAollirfU I Ull) Me ljr B 


To the Man with an Idea 

PATENTS Procured. Trsdn MarLh ItreisicrKL. 

—A <®>ni|ifi! , 1ie , T!i!'K*t , i tiprrieTic^rf, proinfcit W^v , ji?o 
far (lie- protect M and (Ic-dopmcnt- »l your kirns. 

S i-l .ii: i-.tr ■-■ mini Itv I " il li ah HE will, hi 

charge. ItnolilrL of mfr.TmiLtion and Eijtci for 

d «i-lt»inn i'J'-'ft free tm 

IRVING L. McCATHRAN. U*m 

Fornujly vjtli uid vu-Ecauar lo ILILII BA R.D B. OWEH 

701 Inte-rtin tl-n-TiJil Eld-g., Wa 5 h,Ln 7 ;i un, D. C. 
41-E Pjirfc Raw, New York City 



rRADE-fvlARKig 

REGISTEFIED 

INVUNTHP C 

W * Till J 1 M l\ 1.1 Simple tru t Vitnl fAita iwv 

/iirr ;t [ j pi 1 j. I Hi L) fi'ij PiLlVDlA. 

Our hi', iik FriJ'i'i';.. ! Fn.ir nivesi tbos? facta; aent fjet. Writf 

LICET l 1 ICET. fif F S|n,| y W.. 11^’ S, Mia.L i;E«. If. C Ealih. ]!bT. 

I 

f] BOW LEGS? 

1-Id* OrtFcTU! CPf-Kdl 

1 Makes. Troustrt Haafr Straight 

If Lfg.z Bond In or Dtrr 

i Frrv ^-iklrl — PUim bnlni Ellhrl^pe 

aTHC T* tSABTfJ* Cfi„ lfeji. E 
fclvUl ll?n£, ! rd. 


PATENTS 

[PROTECT YOUR IDEAS 

HViiiiundsyhir FREE RlKlKl.ET. HOW TO 
OBTAIN A PATENT umd RECORD OP IN- 
VENT! ON— or u-nd Dm til nfl or Model otf 
your Invention fur biiiruirr.nkin. 

Promptness Assured with Best Results 

MILLER & MILLER 

REG I STEREO PATENT ATTORNEYS 

farmer MlirWi Ei.j mml nr, Carpi I-l, £. PfrbrnU 6fH r# 

Dept. A-1O06 Woolwnrth Bide. Now York 

255 McGill Building Washington, D. C. 



PATENTS 

TRADE-MARKS 

Pon r t Lose Your ftifttots 
To Patent Protection 

RtTojr tltwlr-snr ronr inTclUbih 1 i> *hvrviic pi'Pd 
tc,r hilan. 1 : r- -. ■„ P.V IPF.NCE. OF CONCEPTION" 
it? be aigricd nznd -witaivml. 

LANCASTER, ALL WINE & ROMMEL 

4 SG On i ,i r Ki 111 q. WASHINCTDN, D,C. 

ft'lgiqjltnrj- tffgfmt ’'EridrrKt of Cnurpiiun" 


-PATENTS 


Truck Marks, L'npy r :l-Si':h, PuLelsL Lit j|cariO& 1 ] andboofc * it3i 

Lll U:,rjQ.!: iuii-s. I OC) mi-cl i ; izi ruL jijcn^ninriiMiLL S*a.\ la** un eeijutaL 

ALBERT E. DIETER ICH 

$**crt?M4&r to Frvd t. Dir tv rich A Co-. 

r- Ji l-itib iiil lz.Ut J.-lxuitaiain.n lTIiiT!i»_ I.J, A, J"atpnt ^ HSr“ 

Patent llwyer an^ou c i tok 

Ml -A. OUffiy Bid)!. 

B 0 TeHrit' Experience Waxlrliigtoii, D. C. 


T Fta u E 
MARKS 


PAT ENTS 


CQPT- 

RKiriTSL 


□CUT RESULTS. Law FEES. f-AflTIJJ. Klih 


I*KrmkiA— Kg u-Ii Uhi. uuibf ■ 

MARRY W. JOHNSON 


■ hriCiri I 


Vi iFibn r* \m, j |.i Jm iir*.»:rT*ikii. — sSl. ijtaJ 

*1 IITII'iMi 

T.r|M-r-d FU*&L A..J Tluln X"'ai k .Tlbype-,- 
FORMERLY MENDER EM-AMm iHG L-iiRni U. ft. kll Enl -TiFFh’iE 

Merrtvr if i ±*n": L>nn ci It?- c-T '.'alinbjL. Ttn L _ wnt -aT 

Apt>;>li ■■ ! Me J>jlr±* zl CcJjiEiia. ilJ Lai U. tt> Qnrt a I Liudcaj jed 

ilS McCILL RUi LCING, WASHINOTQH, F>, C. 


WANT a nor biiiLurjn 
firv>r-i'»"if:-ii (jE ycur ufi, 

witbi all the tnarlc ycni ean 
IitliTrlLtljT XIlT'I': tii'-LUma 

afoot eiwnwtianlht, oiid. 

in a (ew worlit «irn his iiironie in *prvir« not medLcal! 

iinr cliirc.'tMidy — «uy E«rria lor hiomr: train i;iff, no I tr i-li-rr en-piCAL 
need crt, no feoda W buy, fie S-bSudv. jludre h 

Stephenson l.aboraHify, i Back Buy, RbatOil, Mlu. 


DO YOU 



GEARS 

In. Siocir^CiniiH ditcc DtlLv^rp 

■C+in. ira-^i icdirai nr-yfli. IhrjK bcir- 
Lidi. iMfcl'jP- -k- 1 L r-l il£r. p-LlkTi. «£>. A *Hi- 
jJc- Ufcfi Jk I'urrii-J in i-jt Cl IrTn 

Lu vai'lr lii mr.-ikl it r Jala il' Lay Lilal. 

fc r,l ij, fj >r Um oi. oa •»»* lenulrka, 

RVi'tr for Catatos M>. Jtf 

CHICAGO GEAR WORKS 
7EF773 ff. Jick»o Eki. tUlLlCO, IUL 


« 






CREDIT TERMS: 

One Icnlh d-iwi i : t!a,"i iiir » oikl v, sr ifii-immLlL' 
Ci. ur iBiMilhlf at your-LWi ' on tenet, j 

SEND FOS JftEE 

CATALOG S' fr'-lm 
i,W> III U- ■ . ^ 


IDG I i i:e ‘f lilyr 

Whip? UJailuMld . la 

I ’ hi- ! kl u 1 tnuUiiLirec 
-rilii! | K-X -nliici- 
jL -HI 479.W 

ll.lM a Wouk 
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Catch Fish! 

Prta, MlBk. Mmflmrt* «<H* 
our anr falillnsr prilvoGlrcd 

STEEL WIRE THAI'. TV r I Id 'nr nr FREE TRAP OFFER iOd HamlD 
Cat- ||JC H Bss Ilf Chit famciiin I'i-Ii I l.i it FHEEl'j iklMKlniv it ir tin 
WALTON SUPPLY CO.. 3101 JUNIATA AWL. IT. LOUIS, Mb. 


USE THE MACHINES THE EXPERTS USE... 

H & A JOINTER •* costs wo wage 


f'lrni!** yiriii f i i • riis pith jmit Ij». i ar^-L 
TMCIrfn sn4 nliiir-I PiiCk Ymi i /.■ d-i It 

Win I, I hi; II A A JlilU-T. Till IkilsHu-lly 
■fwlwS* *iw*i»w j»*^ e 

H"nn£. j^’ilnc. ■■mlina. M>1 1 -IeI.p* !<cf 
■wi Firs-"" Hi»lriic*l»p ll»ll •*"-'irw 
■ J ■ a : dr t i Pcplf-Tini . I'lui i_cLL n -lh« 
cH rocIeI. 14-fid Imx-'d. iiflr. f.*,r eh«u- 
■ N« ■■: 1 1 p hrd i H jiVl: of Jl A A BudHYCfc* 
lu 1 ■ 1 1 1 1 |M riTL 1 '111: EL Wrilr lirl j V. 

HESTON & ANDERSON 


ih 


Oi'iii^nu blur white 
Dlamonda, jit rti.L I -cut find uf 
fiery Imlli Juicy — LrnjHJTC.«i dLicr-j. put 
suJl! duvet tn you, 
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Hereof 
have the best ? 

NORTHLAND SKIS 

. . , skillfully ii in I ^elfratLH- 
H-.rJIy jiusdu truii: SL'Jeeltxi 
wdolLbi HE* fitflE elini en 
niiMi. ia AtMidd&LMK, Thcy'te 
beet toe miiii'.icr- jdtnf^iUir -cf 
Seoefrtl uW, Ths MWlllpu trsdij- 
iiiuric i di-rili ties them. WriUi Eor 
bunikJt't J ‘Hrj'y ki bki .' 1 

Northland Ski MiV. Ck- 
Iforiifi fjrfut Shi Af/rc 
Ji Hirrin Fl. 

St- PiiUi. 

Minn. 


AN INCOME BUILDER 

Piter I'rnr-JT in ejrtp. J-ihi- P i'rfiH'r SdlXtii^ 
■Him hh- iXtoxr juuvhiiriifiitdv intflp-crf. 

_ Value for $62? 

with pr^lttf bwmvI truly hitste 
Wceuii privMIe jron with nnll Milted qiinoUken ol r Il-lT nk rdJiL'mr 
electric I'scuurai ei*Ni«FK tti. Hpnsuiiinnnlly bow pried-:,, ouch RusronuciL 
fir'/rttt In iiids And app-dmnee. Aub nxlreme mliie dahI prolll 
, .(irrH any OiH-a -Cf llt - t: r^-.; i : liLLrlljgciicE a npieiiihil Jruume: even ler 

®" n !Vmh FREE VAC COURSE 

To m-.r i.r.-:Liclr.i i-.- *fi utvn In bnumit boot :rir u, fp ■■■ oxtim ortvlen 
arn I u 1 1 Jo ha dlMiaied kmEruotbiie Is I"i 1 hllh 9 dim wrrkAiiH' lit met. 
TlirCiiJuii Fhl-. ti hi: thiSntriE yrni rnoy riiiidlly dovobop a ptEiihiZHUit, 
weltipayliiK husiiierfi sIL iroair oira. I'Vimii tvir |h-.iu«jivj rv-juirrm w-tj 
mi-ii-i> ii; i ■ i - 1 - 1 1 . 4 . .Ll l:I tl. u but :nL-.l ihj ruk vn'j tun orij-rfiej with 
LRtlesI, und InrKWt ill kin Line MMimtWi 
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TrijrEt-claaifl prufcwicliiLHl Fcrvtec- for Invatitore acid T ratth-Mark T'Bfir.i ia aer^EHiry fnr PlfOPER PRO- 
TLCTION. Wa Offsr ^hlhi our faciliticis on ItfiSflanable Terms. If you have ail invention Fend up a 
model or aketcli and description and ivc will pve too our OPINlflN whether your invention cornea 
wltiiiw the peiivUi idin tit the PatnraE l.swn. Out bijnlr, "HOW '[NJ CUT YOlXIl I’ATRHT lh fiiid ItEVdird tJ Invonuiin 
Cw lih vale- mti i mi ptsiumt. BELA YS me D .1 h'GEftO US In Patent M*tt£»i 
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BLANK CARTRIDGE PISTOL 


xn vn rtm 


JVuUdFiHi a^xlru! tfuraftirr. Tranaw. if ninja IddcIkI 0^1 rl 
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Make Your Watchos r Clocka, Etc., 
Visible by Night 
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F-Ui' ri T'«l I hLTa lllkiil I lil I - ilr>i JlOrr iiti 3 NO, 
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nidi ..!■■ i Eneera**.- 


Eipbding Cigarettes 
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*itilin wi lizht in 
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MAGICIAN'S BOX OF TRICKS 
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Let Us Help You Banish 
the Tobacco Habit 


QUICK RESULTS 


Trying to quit the tobacco habit unaided is of ten a losing fight against 
heavy odds, and m&y maun a di-StrcSsiing bhock to the; nervous system. Sd 
don't Ixy ill Make thu tobacco habit quit you. 

It doesn't make a par tide of difference whether tobacco has been Heed 
fora single month or fifty years, or how much, or in what form— whether 
St be cigars, cigarettes, pipe, ping 1 , fine cot, or snuff. Tohftcct* craving usual- 
ly hep-ins to decrease after the Very first dose — there 1 * tie long waiting for 
reaul te. 

Tohaeco Redeemer eoiitH-fn* no habiL»forming drugs of any kind and is 
safe, quick, pJaaeant, and thoroughly reliable- 


Not a Substitute 


Tobancn Redeemer is in no sen eo a feubslituto for tobacco, but is a radi- 
cal, efficient treatment. Ithetps toqniet the nerves, and makes. one feel bet- 
ter in every way. If you really want to quit the tobacco haJjit’--ffet rid of it 
to completely that when yuu see others using it, 
it should not awaken the slightest desire in you" 
you should at once bogin a cour&e of Tobacco 
Redeemer treatment for the habit 

Our Positive Guarantee 


A single trial should convince the most 
skeptical. Our legit, binding, money hack 

guarantee g jpra with [Mich full trualxnent- If 

Tobatco Redeemer fails tv bnfilali tha tOijncoo lmLEt 
win il lateen acearding tv tlic plant aril 
■easy dirveliwiu, money will b* el-car- 

fuLly returidc-d tpua 

Let Us Send You 
Convincing Proof 

If yam are a sluvi/ of th^tnliarcn 
blUt SnilWHntW Anri. a. mire quick way 
ai q jniii:p "for keepa." >lm owe- it tu 

rourvelf wmJ to wiriimlb to m*U the 

<-ivj!ior today or nend Four name and 
ibddrt'Ha or a p^ta-l. iftd Ivceirt Vtif 
frtrfi lHH:kli:(.oa the in j □ r i oil h - effects cf 
tobacco on fine hiimiiTisyaE-cm and. jwpi- 
livt pirm^f chat Tl’L(llLu Redeemer 
■ illicitly nilii!"L! Lhu batit for most 
□Bcrv- 

Newe|l Pharmacol Company 
Dtp!. - 304 , Si- tfiuii, Mo, 


NEWELL PHARMACAL CO. 

Dept, lion Clart™ Station 5b Lvoi*. Mo. 

ricaic pond, without I'lfli ini? me in &nf WMf. 
yout fr»*e lHHik|Kt i-iiifiititiiijf the tobacco b.tluE and 

K ritof that T ahaoco Redeemer haj relieved. the tobacco 
aNt in of If kt f*U? my 

Will be refunded. 


I 

t 
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Name — 


Street and No. 


Temni 


.... Ijtotv 


nqhtc 
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Tj«f Here they come! Around a turn and down 
^wfJm the home stretch to cross the finish line with 
a last furious burst of speed ! 

You want things that will "CO" — tilings you can race with- — scoutera, 
□ushmobiles, small autos with motorcycle engines, wind wagons, etc.— 
Whether on spinning wheels or glistening; runners— Iasi ice vadita, skis, 
toboggans, bobsloda, motor driven sleds and snow speedsters. 

You air-minded boys enjoy gliders and model a irpjanes. 

Turn your bank yard into a regular amusement patR with ait these rEirillera 
— ferris wlniets-, roller ersasiers, me rry - go -r ti u n d swings, etc. 

How fascinating to imitate the hip "engineers and make small! water wheels, 
pile drivers, aerial cableways and. other things that "work." 

When at camp or nn, the water you need plenty oT ideas for new ways of 
having fun. Mere are downs such as water bdeydes* push, boats, water 
coasting toboggans, water games, etc. 

On rainy days and otlier times when working In yvmr borne kIjop you have 
the hardest time finding interesting things to make. 1 lens are any number 
such as decline Id cn motives, motion jnctcire cameras. wood turning lathes, etc. 

Hut why try to describe this great 

Boy Mechanic Library 

Boys, it simply cannot be done. You must actually have these hooka in 
your hands und see them before you can begin to realize that the Jour big 
volumes contain; enough interesting tilings to last you until you area grown- 
up man. 

THINK OF IT! 

4000 Worthwhile Things to Make and Do 

Don’t efivy the other boys on account of the things they Slave. Be the 
boy an your neighborhood to make the others wonder where you get all your 
ideas and it doesn't cost a lot of money, either. These wonderful books show 
you howto take parts from old cattail things and perhaps get a few Lunts 
worth of material from a hardware store— or have a blacksmith or sliop man 
help you bend Some iron, and thus make something that works just as well 
as. Ihnugti you had paid several dollars for it, Beat of all you geL tJie thnll 
of havine *' Made Ii Yourself/ 1 

Everything is pictured uu L and made easy. Don't try to .get along without 
these books any longer. Save «r earn Lite money to buy them, right away. 

The mm pine library of 4 vnlitmts. eac h. * ,, Rf jy/\ 

hw»k Ti (Nil Ci LrK'hvti.iiifU wilh-l&fl Fliiiti. L 11 Lt_ f ii Ml 

hkt sLn-a.lv S2 uucti, its* eli talumiJ Ctunpltlfc In I 

Boole* Lire nurntieriMli 1, 2, .1 and 4. Suite < Fi ■■ Brim >■•■>-« v»w r', ? wlici, iprari-iiat. 
Svni pi ihi f,;i ill wlini re ml [tJMiffl i* imit wEili your order, ear will lie rent C. Ol B. 
any where In the U. S. Fny paxtinun price phi* ntr.i pijatHdi' fur th!* mervleo. 

POPULAR MECHANICS PRESS 

ZOO E, Ontario St, Roein P 1 CHICAGO] ILL* 
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Alt th* loca ls and 
^pSj f ^ c world et your 

■ Dll AT sureB d.chs.hi 
r ILW I wasp a.c 

FrblJmFt wnvcajid rt-/nbrl]rn*JliiMl raciitlan nijtli- 
Itil/ t-rjul" tW**uttli(is hoi bjihIc niHtnrj in "muml- 
Sfh.i- ■■ uc\lil rl (SHTimijnir’Iitinn, Rluji|HaJ 111 lit lumi V,Ui: 
lull pit of IuIhJ and BirTvpIc liutmrtlLCH f-ur ruKy 
ustmtly. A. k* , miHlLil. lil.[(i. Untfi-Tv pm-* I . e? '■if, 

Pomci! Pnok lOP A.Lk pnt„ I IS.-ltl, indizdiiin: UnrliliL* 

Tntm, aunt A. cr. kibcj, fL'.W. T-ub-.-* for D. C. per, 
ja.ii. Tiylwfl fc»ui Ci'niiary i-Llui-., — win-re you aut 
inn r* Llili...; in nu ; c nt tovd |innw. R« r<l liV ' ilapiMie. 

tnlainai (J. U.i>. plus trnn-:pnrtDci.3n_ 
,1 dll >1 a*] ‘J Speaker «?IT*r Mtwar E'ui-i hais*. 


2 Cti, Cif NTURy 
HAIL i)WlQ COfiP. 


\\ oiider I hE ILi rg aiti s 

» SiffljillUrpiisil:— LibEralTcrms 

fj tu'Eii'ib HdrltJ -DaiiilaOBi Art 

— ~-J- i?*T5j| IQ -rinLp !*«■ Hull* Ufei A_ 

^ 1l1 * ■ ihi'.|*<l 14 4U hriM if 44 # hmU 

V!\f KHMMHAH CO., 1301 ! Baj felon St, ISotton, Mass. 


■■ BunSt 

of 

Fact!" 


"..t ■ | ftp- uvikiui'i i ■ k 1 'js. :rr. i n 

JTb ’I Inr warii- 1J I irr iL.a arm ul *duoL. I iTj 

IhJ^ fcHlEH Vi-cthLV 1 n 

Wincmd.Ud , bsTr-a-KudF criilciiA,! II 
ft r ti l >1 .■■ lESjJtO frcta nil I'Ualoui :n ■•! ■■ y«ur. \ JJ 
r J >j i ” Vumi, N . Y .. ceUi ff_L'i for l Jitrav 1 _ii-L 
fSashriTlj- 1 '.. -rlUi: ' S-limr l X»0 wh*s--ii- X 
l« l-u utk. ■ 1 Vn:u fur ratirlrW JLcimrBW.iC'n. 

DETROIT SCHOOL OF LETT LH INC 
IDg £l.::i. . :i .v, . . D-i.i-J OfclHOFl 


copy 


WHAT A 


SEWD FOB 

catalog 

and FHEE 
BAOCO 
gift 


1500 GOOD TOOLS 

COODELL-PRATT COMPANY, Greenfield, Mass. 


Boils 50 Gallons 

In Less than Hour 


No- OlHrt CumpviTea With TM* 

Improved Oil Burner 

Uic OnfinaryKerurEnc orC«i[ Oi! 

(Born* Outdoor* as Well a* bidmi} 

T ilE TJLiT'St mnaf^*il}le KrtCiAE(i« Puensr prer 

bull:, boils d j'.vn n^ple elder, uinpLc svru^* 
nialjrididi h Eie.jifiiliul( ihcorttitiarriaAit, ideal liiaf. 
DCTlotcLKlTirapbutcbeciaindlppEasablerin the fsTm, 

FKODVCE 9 TEMUHfi HEAT WITH 
SILENT BLUE FLAME 

t NOISE 
1SMELL 
! SMOKE 
'«OOT! 

5a effi cleat It p rev- 
dvmtP'ire tbt 
•iiiEMiiti (R hcSi( irfCirv Its nFIsalfil.ijeciM, Sii-iEnspIe 
oavaiteun LDicnJl^iiJ operate. □aulJeceiieraier 
*>4urearontijiuaiiiaupmitiOTI «witho v t s.|ni(-«l(u*'**'a 
Nffiluiag in tvtce (nic F atartE Id. a JilTv, wlU last a. 
life iimc. Ererv bamersnmnintTrd fo!l v-, Wflltfor 
3™rn>elqieterKl' r lce 5i"J free catj.leE of oat- 
door utllJiy acid Irlrcnen. imve Dll bittncrt. 

HOME MFC. Cfl„ Dept. S11VE9 i-KiiclB^t.. CNiCUGO 





Business th ^? s ^ 


* 1.000 


A 

MONTH 


M EX r litire ia a. real, rtd ]iofc mclHty-makicijf 
opprirl unity f It r a 3 dinttcc to jump into 
IjuniiSiiMS far ycurMiJr and mate more itiaDey 
■every u-wk lliun the average man. niake 5 in a 
Jliumli, 

Surjirising 1 as It rmiy euujicI, actwnlly met I’flU 
ill Li buancss, with the first day's profits often 
running from Slt> to Seo, Sl 3 - r iH] tij 3 tWH> the hrst 
month is not unusual for ambitious men. 

Cut In on the Big Money 

All you. Jiccd is the ivrnbLtinn tp snnfee icii] in-Dnejr, We 
supply V'V-i with cnimpl, ; to iMLiinniotit I* ninl;e nru-| *,-Ll that 
«airione new,' [ixhL B|jH!i , ial , kl _ — lirown Hobby — o» creiiBelesa 
ilriietbrntt V.akf’.L by filers nrjt.vf 

It's it crispy, flaky, dcliciuus tin w kind nJ doiifllir.ut opoied 
M, lUwurt fti» desp nf attl t.r prenec. li;«ily tliqueUKt by every- 
one. Mote flirjjctuinE' (Tiais fiU-fttvle iJdiIkLi.ilLh evfir wese. 
ChipL# k*e CO niotij. Si'llu four tLrars ub fast. No briber's. 
bI:iU rcq.iLire.-L Just uLiL mab’P to- filir propaTOd ''Mix.' 1 
You. -cSitl dbon a pliOJJ,| rent chcip, flonr npane Lr. nfirorery,. 
cloldeatcuen. hinch-ctnkritijr. jnin t4'>rei rto. kb eUrl M 
Lome— Micl tuakc up (0 your Very Jirst week. 



■ T mule in.fsoti 
La :t - 11 ij o 1 hr 
final my rrrenws- 
Ler.R doiiubaut 

Limkii ■•■khI' " -■ T. 
Cl LIU. _’.j LJil-L, 

Fie. 


Start At Once 
ANYWHERE ! 

Men nnd women everjTvhcrc 
nre 3 tnr(tug in thla IjueineES 
daily! YOIJ cannot, afford to 
dclmy! DdtJiita will piadJy t» 

punt. SLidinut obi Ik at Id isa at any nort- 
f iich jm r.niy.!i"ip money maker muy 

iutl-lt t'ltiiD ynur way u liiL'i. So fill ia 

amt MTHd. ttifl cnqpaq at qowit 
TODAY! 

food DISPLAY MACHINE COHP. 

Dept.yA fH U. DevhBM It. ChicBCD,!!!. 


KhkhI DispLay MLik-lsbif Gurp., 

|>BPT, 3A, 5M N. DeArhKWn Sf„ ClilcaftD, 111. 

fl a nt Lenin n: I’lrrtBO eosid mo the plan by wlitck I tan 
CAih tn fin ISmwn Hobby, the L.iTfiOAclc«» donghaut. It 
h uaAsratOod that fkia oLl ifiaLns mu ia hw way uiiamv«r. 


i ! 

AiJiLifi** : 

; I 

5 ■ 

■ G 3 1 5 ." - . , , . , ,„i,ihi 1 . ■ t: L ■ itu ■ 


Tiah: 


n ateri 
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A CLIPPER SHIP for $450 
BUILD FOR PLEASURE 
OR PROFIT 



An J deal Christmas Gift 


XV e aiiMflr nil the' nr-rx**!.;. cm 

imi!' riiMhfcwirii tvf.il v to pm timeth-nr. 
laBtnKttDDa Itunr NIL tin ill:. !mw tub 


runrj>— ill 


tt.Sfl 


□imbtiifYl [kirt Jlpj lEitii. jiiuitlinr. YM 
tAn L hej wpjji*. A few turn™ pJcuMut 
pi itLine icd you will bov-n a l:>-au.lhil 
DDd V:lI|I:iIiIv i I] *:.H | r I IV* I pj i |i:ivp 
lyirtK for tiE HAiSTA MARLA— LA 
WHTA- 'I ATPt.OWE U— FrTIRO 
eaeh.— CQJffflTTLiTIDA' fUd Jioii- 


HiihHl- tE.nit- Flyln* Uluud with, LlKcrit Ustita, |£.«R. 




Tie lli 4, Ml£via( rriir 

FPTVA i K cosc-l 

mpK l n>Sf — fk. c 

It..— ., H,rm-n Jj HI 

I. Si V t i . : ;.| K:-: r 


COACH 

MODELS 


Like cur 0 bb pH 0 »*d Mndrl ti.ua ir-a ■ il uri 

:* J 1 1 l> Tfi rridy +P Itr l-iC-lhTi ■ •* k IbtlSirlirr* ■ ka.Vini 

1.41 d ;< i ^ iLz L*-i" r irh pirl t ,B ii4* M** W£t 

tI. Jr r 1 11 — TALLY -HO — a KOfWjE W A ,| 

STAI3E CXIA'DtL « DKYUMHrY i*« 

^ I > 1 . LI'IEL.'l -«Ub k H.W e*-:ta k- 

.. Tlwiv- l rprff nirkcc far »t c 

r-'-'-h n^Hi mhL In hiU ■■■ W t A rb wad — AM kill ihijptd jam day 

Hit m rr'pd. 

Jll* l.lTliJIli rjriL 8 - it « lnwl'J>"ri kit *«■ by u Lad in. 

t -H 1 r i t-r d Ik amr iCr.m-s'wi G'l^rr. 

i'aipI'ip* -?s ’ a t ri :hr p* 5 h, vc nrwli bIkiTt pm*. vn rrwiW-k, 

•Jl'.lHA SITE ""3r ir:ir VHnblini srp ol *ur iwdAi ■ ■rarrdlni to pi* !■■ 
p- rcrinwip. ti i ira i« u.'.Ip^pI. r- :ur. r lu la piw ■**; itItiiS fnrmi 1 n«rr 
f- -* ic a -r-J* rr fc-a -■■■- itw r . f -J br l'_ H. Kc-rrr Urwrw dvrck. 

C. J. BIERBOWER rEELlES^ 

•» ■ • ’ +i‘ H ■ '.'_l - r-^j- 

* ~ TTT ir”iTT“M.. — — i — ““ 

1214 :*• .1 .it HI . l^iili.J hr-. Ei. 

IIkih B»ad a.B l! «pcl - lal. l-i It arid r>-s-lv M pa.a " c^t L h ■ r !■■■ I"sb r-llri-iiB: 

* r ■■ Jp, □ ; fin.ii SlarLk, [jj Lb. U ; llirllapcr, P: 2 ly.i.c '."■ ■jd. 

!~l . l~ l maliCLr|.i n - 


jl I | ■ miiuif.^ii u v 

il i I' . L. : O' ■«■ WAiMrKlim CnPch| C : IkiflPCn^ ^ 
* L ' • -r Cl □: \<x "Hk* 

nhf ij™*i»sn 1 hv mfi ■rfc™ Hup * flf era** 3 w**hct. 

Pfcftic pmd bi I firiMiift; Wf IRloku. 

S'nmm . , , t.j , . , IN i s ■ Ml. in LI..J i . .... . i i liu ■ ■ 

4 aV r f ai_ . 

' '■ 


Jland i**i 

faldM 

>rll' T-i d Ulp 
8#»* 

Ai|m 

Ji-:..|rri 

JlPEsrn 

fUari# «hfl! 

Mairbiri 
II n I t a r ■■■ I 
V m r i« 1 f 


Hfi fiuiWr 

Qr rad Fra 


WOOD WORKING MACHINES 

Parfa bfe — Heany -duty 
Aip^tir-at^^- S I w rdy 
Modi r&tely Priced 

tol«itinc 4l«kn, IuumM ihiiirrlaL aa<] 

tt. . rhfliuiuLI 1 1 — e!m«h ilii:l 1 Iii-™ <ul] 4 «ln- 
#■!>♦# aXL rstitmeLy mcJernt* nr.tm 
JIUVC Tnudu Cri'iiiTTiL \toei.l:irH ■■■:;■- 
tiLir “’titrn Aiujhii .m, | Yttti tnn 

iWjhstiiI i*n th«n Etr hlfh. tcntltncy,. 
«niii>niF L cnavmlAiirii (mil iitmu-ri 
BBJttf. ,X9 aiI« tu F-Tcrjf dmlretl tj'iw 
n ul 'tii 1 , for Phii-TH, yrniiil wiirxlirs 
•)luiib% m htTjJ; ii-nl rtiximAir uwi. 


.^rril f.TS- I'a - 

C r T X * J , * r 
ballm‘ 1 "! rad 
prJmL 


coivno^s ciakttaiv t xik 

EVERBEARIKG 1 UiTlili V 



■% Hhh. Rfllher. 

.- ,1 Til rfl'ffdiF:. 

urlliam (ir.nrri LLa-a !r*AiU «r>l I'lanLa 
r.in 


OtfEETI OF TH« MARKET. 1 ' 

Lari*, pnf Nf fruit; 

iw iniu oar |T$ _ _ 

'r nr T 

-Jssi 'pt'fcH 1 ' lhvf vc' ,, iu: 

CONDON BROS., Seedsmen 

Bar Win JW Aarn 

e«x lie FtacKroeo, Illinois 



INCREASE Y 0 |]ft POULTRY PR 0 HTSI 

By mMf Eiri^jil mi.:. Etr'linir. nnmlni;. ^ntilii E D Ti>t 

M*rLrtlrt ARtHlOtl FOULTIUY XlUjf.VAL LiiILi 


D PICTURES 


Ljs L. dn 1 :, and ir, iuL 1 |i^i* a. « 

to t C» 

Trth TEplinjMry il ' ■ - lh. ,]■ j t e.i, f c L b > 2 . Y '. J ■ , lYi kl |m F 
Tatir a-r &* mi ..lend pin,,. J hl^> i... i^i.j-.. ara., 

7 .iLEi»,»™^L 3 rj r**M I.-! ■. .l.,-n br -■ ci-illrv i a 

lna,j ir Awil.r i.Hi ti akon^lfiitHj Fi|,i 

amekicanTpoltkv journal, Cktkst., Chicago 




f'HI, ^D>, May coir if., I nwfit prlCH, 

J& i'rii'- in iii,tI«: -it and my '.'iluili'.-r, I m) 
DMC^'A'Dlei! iirid ftiiidv Fra* 

■A.WtbifCi, ki !t,Mink|t*,ininp 

RAISE PIGEONS 
and RABBITS 'SSHST 1 

■CKrir LM iwraatiwi -tt taqwita. Aim HaniBm l^nd 
I be fra MliuL-BLadl r.iiji.-H u>j rf..ll I- if. .. .-*'ic-3 

W, V. MOORE, Bail, fftmiNGjIL 


NFW LQjv CHICHI PRICES 


4> DCS r V^B-ICTIE*; Sira«I, Vap-K*. Q.±k 

Jfl.Ui.il*!. Jl rm. py +■! rii.ali.rLni, CliaiFi^ fh 

Fl|J. new LOW 1 Pwreia-: ■rwL. u l'..*lk i HiS. r-rdn 
ale. ttrri cpliiWKT«i Hay” ni 4 ? ■’•Ii'vp-Buk. 

Uiaruu*. Wrih rw onr LuO. 

filUl nfilCH Hi-TCHm *n St S 4 L 1 U.. tom* 


i WONDERFUL MEW BOOK FREE 





,^*as “FrITil ^ 1 c 

■1 Airiri-u. AIL*, i Kj-ub JL hrcu t UrAiinr, y«F: 3 E, 
WL KClfl LOW PSkCCi aa^lil,! 
Jnkiuila; f.°-r I th CkUag, 


jflrrrKJk il.*Ilt 1 r K r c. 

wt fun. tat *o 


cii.taj,. Xf*a 


10 FREE CHICKS wltJ, ^ k 3 * 




Mar. 


ihtiacKd uit lime. 
,O.D, Writ- f ut , 


xliAr Dnju'.ljfuillycnrct'. 

KMtUtkvHllAhHV. 3SH HtatAHiSL.tK(iiti(toni.air. 



SQUAB BOOK FREE 

kwd J'H (tx rkX W*hr fJI mlll«a >1 Mhr dH™ ' kl n 

(-mni .iir.p Ict nrem n. !•>*« In»* ***- 

innr b. Irml KTid J..I.1SL WP lull l 4 n HTCHHUi 

Plyanulli Rusk Sa**li CSn-ta* H 6t, Mtlfna*, MaM. 


ACCREDITED PUREBRED POUim 


»w. ncrt^ek I'ILf » lalwri F-^«na 

aWFLOWF-t! r^nuusa if tvzWrj, HihliaF 
1 Ennr PJiRV nriLTKM, UrwAri*. B™—. 

' □!>*•. If™ IHICiei fiT Arrrvl'.^ **d Krhltli- 
‘|1-h U.rari. ll*ubdul L-.-.i KnT mil Writ* 
pEHHT BROTH Eft*, hi lH r Lnii. 



THE CaEiCENT MACHIWE CO., it Cglu^hle 31- Lrtlfl.lt, Qhi B 



33 RARE WOO 

21 ) Cabinet Woods -S 1 . 0 H 

ptisitpailiL 

LuiuLkt d,.zni--r ai ind imiHTiid. pouM", 
vi'iiwra, infey wcmhMi turrilcw nuupurji 
«bd ■UTiplIta, 

ayr-d .',r *1 nmp tor Ijtei- I! i.i-i r:,ri>:i 

enmngna. 

Cr.’l.niH Co.. 

PM-ltf W. Tin, 

lllinii 



70 BREEDSS^^J^MKS: 

blub iin.ill(v bad nr-n ptuIIIaW#. FowK-Eqair 
Bah>v ebicki sunt IncubatcrT at riauad 
r tirieffi. Anurira'* *ri»r nLint— amte lBIfS. Yah 
C ii □ Ei 1 m 1 i:hi tirtiiL roijllry Liui|t atiil tuiaJitt; 1 REjN 

-NEUBEHT Co., Bat Sit, Mankala, Minif. 



RUNNER PUCK AND AHCONA^DOU 


Tedr iIkuL b*i 
Ikirr'i Ani"" 
WINTKA LAY 
K-.sfi ;■ 


rinairy nuknc r^nb h 
' ' j .1 4 3 -E JKflLnp 
g wblb 



| 4 onr 


T r.xILLIj MjlI.'J 



lUYfA 


■ 4**1 

Xnu 

CUt 

Prepaid 

*J* 7 Si 


LIGHTWEIGHT COMPRESSED MODEL AIRPLANE 
MOTORS AND GLIDER GASOLINE ENGINES 

MoilcL Itiiklitmf Tlindy Man hHwiUm*. KaAM, uuttclri -i. thH^liA. -cifiiLnES. 3,tH>0 Lfdeo 

.1 ■■! a.ir -4 wh I. r^'j 1 e.l.TsiTii^ 

CHICAGO, UL 


J llibt ml.ml tTat. Ji’h.i, BE— iJc 511 IQ. 

AMALGAMATED CORP, 


Uf Wiahlnitpq H 1 t 4 . 
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EXTRA MONEY Lx spa re-cime social pnpu- 

luritj 1 ; good pay fur having a gnfa! time: you can be 

^ 77 7 J 7 k s uccessful wi th. a IJuc.pc'he r saxophone. 

And it's so easy. Master scales first 


Esa 

BBS 


fio-Liri pJay (Lines first join a 

dancii 1 ■lih I in 90 days. TJirt:c lessons, 
, _ Eiven^start yourightoC 

The rest is easy, Sukaess assured. 

TaJji! any ll.::- . h i- iiistnune-nir licifiK' for 
a ’.vutk * HrL t 1 trial. Test ynuiu:\ ( i?n a sa™- 
nlnifn. tronipLi, EfOf.iUn-.i-. ur rijjfifiL-[, See q | , 

'“•nar V«u c >n do. Kn mhlijrarlnri (<» h.in. * < 

postal today fnr bt. anti Jill CBEilnjt i:h' L(iur fav oiim in- 
fitruuiMii. l-air (ifims arranstiLi. Write KKlay in re, 

BUESCHUR BAND IN- 5 TBl;sfl=NT TO 
HOB ufubtr £SLk. r TJi. |j ar t, Ind . 





DRIVE SAFELY AT NIGHT 


N- ,t |‘ r .-(Hitt rii -.il •■•■unrer KjX’-.li Vh [ * -. U:ill BlNKulM. a 
J’i:l :ir>H-i'iil» i! ir.-IIH t.E- cr.l-.lir.-. I>r 1 v f OJ ntlLe. ilil Limit 
wifely] Ascnlii c1rj.n5np .i|. | .Ij,; v.-j h |r, 

ITrui f.v w 

epee plight to. Hitf.fca nti niwei bn, cticcr. iii 


FREE TOOL BOOK “The Dijjtc-n £aw h 

— ■ Tool and h-;i]e Book" 

tells how to choose, use, and care for tools. tiJc 
and set saws, etc. livery tool user needs ir. 
!!?Pff Di>i-- JI, & Sm. Irr L'nl 'll. CmHlvn FldWV. TirH'n 


A NEW HOUSE WIRING 
MANUAL 

PRACTICAL — PLAINLY WRITTEN 

BY -f (J. WdLflEK ANDO. K. HOKE 
Cast Teclntlra] K. Ji.. [Juin-ur. M[ t | L 


ItACIlM W\ IR.1IWI U 

I I I'-CIKfC II Y 


USQWE WIRING 

•r 

ki'IMK^W 


This ISruJh H tins IV--.il L 
Ot Ll.(i «||tlicr :l tith-vra 

yiiira i\'i- 

: mil ll.l.CL 1 li'l ..( Lhlv:->- 

■ 1 1 h* Tfju 1 1 1 : lI f-v j, | nr. 

fun. Jl:.:- .! .jurlnip -!.l- 
ptfJ.wt I.r Him li:i-: b*.--i. 
wi rl i.'-l OL-.-r lUi.I n-.vr 
HlltE I tn tl||> BUtkoTE 

1 ;r . 1 1 _ ! 1 . 1 l -.i fT||^ rauly -nr 

i • ji -;ii.--.| Iud. 

3 30 T : 1 1 : 

lh;a JJlQHritJftfW 
IL-lpj ' ' jin !-j k.rl.u - 1 
KJcsJb.Hi Ji; i- 

rVlbflKt.Hl t'VMLlJil^] 
win n« seht c. o. n. 
anvwl:«rw in a ,,t 

POPULAR 

MECHANICS) 

PRKS-S 

Itiaini P 1 

2:00 FL Ontario 
St., Chicauu 



Lone 


$3750 


filIV 11 1 f"PPt — aC fcwHeE edeb jurEm on easy pay- 
Ml( 6 bl tiii'nla. Yoa near wbLla |wyjnj^ Wati'h 

BCIlt f-:i|“ yim to !H4 D lld L I : I ! r I n l^ i Lhaut ODE pf ILnj 1 dfl-TVO. 

RAILROAD WATCHES 

Lot- on send jmil tn.r hu’ftutifol watch «ai 4 )[A(p.ift qlh iwi'nqf 
the 3 -a.Kdmis iiantn Fe Aliicui Rjilrnn I IVatcfc, anil tli * 1 E!l» 
jfwel isaota Fc g|i®ft[st la Both jfl. arrt Jt! gitatL Bl» 
[juct‘(. Jllirj KiiTB Zi to_ .'•* y.JIlf jiu.- ii y A]» LllO DTW !iU 
Iiout Uucui gpircijiL, CaLaLccuc bcde FRI ! 

DIAMOND RINGS 

Write fur i iijf Nw Oi-amuDifl !■! irui i ■! lC<ini=ht&M nilid Bu» 
I-. IV '• WrirJt Qi LsiLnKiiii ph-ciwiru* mjj-vtl- -iia iim iJiw 

sjqna. is nv-nr lu-v . 1 v*»- bc-to aldu tip ufTi-f fiuob licautifiiJ 

■_l IlLlri' .-in I riziL-.i Jicni url i-ii^i d^JK-jn Jiibk wiLtulii n :lI.. 4Mohi 
li iW JlriCM. The C-2E.ll. a-urt in k- \i% M£EE [ 

.VuiT; r«.jr uu r I^pfciai Spi/t Cavli'OUTtft. Cnod far 311 lLyi un£f r 

SANTA FE WATCH COMPANY 

Dipt. IS, Thomas Bldg. TOPEKA, KANSAS 

!» ^AMka r< watch ca.. 

n-euJ. li, Thu mil. Bldg.. Tij.pfh.u, H.invut 

J'k-nsc- Had mn catilrjis’iii:. I IiiIve cht^lcd: 
l-Jalln -iri iiimL dn-rt .1 [-rirAv-i u^i. , 1-1 ^ 

TatiUar Iim] mru'H «rli: natcliM □ 

C-fiiElr-.-i" IU.-..I 1 1 1 ii‘ d Plnmuad Kliis.i □ 


Kimt .. j.jiili,. ........ 

A'I'Ittwi 


.... .City 
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The Very 


Saw 

and, 

i unvy L L?!.)" capacity. 
J I u t fr-nn for work. 

tuilfcl SJIL<.U?vll 11 F 6 ilk. 

Squipprut wi r-ri iiDpravntf 
iiMiS-dimii riisn; a nil uuto- 
i matLc blower, 


A Shop Without Cost — Get Our Plan! 

Wo EiLfd BOICE-CRANE demon-st ruling shops? in hundreds; of towns. 
Yours mjiy be o|M?n. Affords ait oppurbUOity to frfiuip your hhop in return 
far pleasant, fasri ending dome nj= tr it io cle. No JfcLitPjt No bunting For 
pi'flf.p<'rE^. No coNed mg. Nothing t-o do but .4 how the design, conki ruction,, 
ftwunwv nnd speed of IKliCbbCftANE Handi&sw^ Lathes, Jointers, 
Band Saws and Jig Saws. You do the demonaLmling, We do tin; selling. 
When sides nre made in your territory, you got liberal wmmiraon^ It's a 
splendid proposition. Get the detail*. Write For our new plan. Be saira 
to stele county wanted when you write, Address 

W. B. & J. E- BOICE Dept. PIYMG Toledo, Ohio 


Teble 


ITAltdl 


0-har-n', 0'eiiih.a SO 
poundi. EilriiBiely )(■ 
ariee. Writs fw utir jperiuJ. 


A fli ref niiili> tlirJIL for you! Latin Ic. 1> 3 H tCT tn. ijrirulnn, Paris, 
Gorlin, UbriiiHi ALn^ amiL 04-ln'ir l,in.i(id™Oiiii »hiUvn« liinm*i <mi 
I lii. 1 u->r|iL V|ll slmri ttui'm. Lnluy until ui; luncluu prcerbnu [tom. 
uircinHX- land*. S'flfjr rvtt&vtr n'uaii..L r._in- hi ihn* 6uw 

TVO^LI>:'VlLjk lIKd-i-.tv L ;jt B c-1o H to 5» 


'.VDVv i'.-IIK. 


uann-7 Hiji-VM.B with surirmliuc rlarlty 5tr*D NO MONEYE Just 
•*r-lfr ruur nnmi: aii'S 4.1 .Jr™ w a poatnutl uSiL ii.il-. il< i ■> «in1 yrn| 
tWK wniulrrfiiJ inifirwuti*] .r.mt w*ve wi. lny inwiLimh $M4i jilai 
pniial driwcrr c'larse. AH orikRi rrew. or n«fth-i nniH b> ac- 
HunpuikiL by fe] .IKK dcpcilt- Fanlso OQimiirltt SijfHi extra, ihmi- 
eVxitA LAdar H-ar nnH-c.at.i1oq cil radip barqjiJ.1 1 .- 
CHAS. HOOOWIN CO. 

«*i LEnc#l H Am., B*qt. A.i tHltA «9 


Miniature Golf Course GIVEN 


CP 


BOYS 


jwt a 

GOUT COURSE CDiisi^ti'iK 9 
Uulcfl ka in I vtiA^cki. * h*lU, t dot*. 
Flay it niJ&Hre > t i.-.mloiiKi. eaiiriniey 
ur WinWr, QUoli M * iraml Lit 
< 1 i» LHi 1 1 i ci (r rsily IJ Imitation oil 
jmI nl i iia [i -iE' ini »u rpttfsIi'J -Hit after 

Hint i ■ ii iti. i ,u, tho ;'■:+ ydu coIIltl 
W iitn tuday Eor pictiiDCSj l-r.ist 

yuu. 

C. M. tbAitm, iH W . Midti«n St,, llfifl, CIiicakd 


Si 


LNlATURE 


! 1- 


Mif 'Otu -J#r, low 

S(f+ MUh Avifl DH.nr.t pwpteuniJKibkeLJft twin cL-aaa. CWf:P SO, 
PIaA* Iq Eluiisie. ]i’i.I^, o“u.n, TJkki^aiu^ pIvs^vL 


■» I 

I c . 1 1 fi , 'i I P : I : =:1 briHH'3. 

Send No Money! fe.SKS'ffl 

lirlioi, in lj' tl .74, plua ih <-i unit. Two Cur tR.ZS. 


FREE 

SEUHiff "'ir-i i i rn 

i.'irn lr>r <,:mh ^.nii 
SolriF Evs 3 *'Idci! to 

_6trq»injHwia.5<SIW*i l ynplo nS1..D«DE.10 , .'Chi[JBH I _M inn iliei giiTi. 


tOr m ini jiflf-r: Aiiil oil -psiy iiiiilh- 

1nn|r.nTuarnr.iioiSiit'[n-''ncy Uiici. St natcJnr. 


GET RID OF THE TRUSS 

— tahe the first jttep NOWi by vritine for Mr, Sttiart'a dS-wnce ■■ 


by writinR for Mr, Rnart'a .lS-p#i«o 

book OJJ FREE t^tid the berUAl Iiwlwr- "PLAPAO" 

bow to rli i!<>! : in; 1 n: rii i.-i I Opening so the mnturo cwi'l.eiinu d»»wn, 'I'he book h 
STUART'S ADHESIF rLjYPAO-P.VDB am difftn 
mtacbed. Easy to appjty, comparatively i 


Lcsm 
Hi loins. 

imil — Nil straps, bueklea or 
inHspeiuivc iulJ comterteble. 


eprmi^s 

TIivIikiDiIb ham successfulEy tn^tKl th-cmsclv® ah home without hjnd mu CC from 
work , niojit alwfiniste easfts- eon r*i . 

ProeosH of recovery is nutUltil, -w id ter wards no lurtber Ui* for t.ruflEes, Awunled 
Odd Modal qitLi E Grafld 1'risr. 

Send Ms Money — usit name and an Id re fs on jrKk-.tal KLid N OW— ' TO I.) A Y ■ A-ddnsfii l 

™PLAPAO GO., 34 Stuari Bldg., St, LOUIS, MO, 


Latest in Bench Machinery! 

TWENTY iHilJNcattivi;, yueoeAAful vejirs of Jt- FllJ| r Itmrawefl :n«l ili-rri lied in o-iir 

fllgaiug Iinnl building pow^r IUOIn tire te^lnnd Jor IAb aatlne. P W^I:a Cat Tt 

nvmy BOICE'CIIA^E nmchinc. The d am total ot thii 

JriME npurirnre :h li-|m.i>, iMh^I ill >■ 1 1 r i I utvH i-l I>1 1 r Lhi- 

piavfd 1931 Line-. It is tlic- very ]u.Ltst Lo B-timh. Uncli- 

3UCFJ. 





POPULAR MECHANICS ADVERTISING SECTION 


ISO 



CATALOG 

FREE! 

T)u: Ift-jri Ihtrf xhL'ttin J tipCfcCrtct tCiiil 
pieoditc-c — a t reutn'ionc.}'' sa ctfig 1 price t. 
Prompt uhipnitntfromfacturirr loyav 

Onllwrd 

niutLM 1 Oi.ll 
tml up 

A cample t line <a£ leal Fas-t , safe and iFii-wfirthp 

CHiatB for family uje- Also fwletl fariue models. 
SwL^ 

■ad bb 

>ifip™.ved nunltlp, &nfr and ttM^nrtby. Stnaijr puj. 
duiabJe. Easy Id idw and, Handle with aara. 


IHIMEi 


Cn>4l 
JSD.UD 
■ad up 

Three ci origin arid fouili^uitiia. In i;Lu (lint; CKici-sidk* 




nbLc si^c'UjDra CtLnoti* 


Mdtar 
Iml 
1115 

Mohaftany Runabout. 16 and (3 ft. Speed ^StoSS 
raL pci- Jit, Cijmpkte^ilh 4-eycde naot iw ijiitalled, 
i neludsDK electric a tarter nnd reverse gear. 

CNfaUK FI'IlC 34V’t MPHfcV— iSkdER ItV Mill 

jlii Iri t i'i ■: Anxifcj/'bpaf. iV->-U rnra carrr-cfciiijt iM (111 

>TW0 UXRCE FfldTCRPES < 

Thompson Bros, boat mfC. cO. 

Jt3 Ai,nSt r f U'riKJs V 113 ElmSt- 
PtiHTlCO, WlS, lEOAft PliKCj -CORTLAND. N .V. 


AUTO REPAIRMEN 

EARN GREATER PROFITS 

Gel yullr share of the L>i^ money being spec t 
on BUI tamoh ile upkeep. 

l’ut LnjpravorS tiius f Mjur nnd nunay^aylng idona to 
work La yoiir H l:vj> lining 
TaLy advant-Hge of <iur rpeci.nl 
L a renin nrTor ami Amirn H 
vn.ljn.hln kijrlc V-nikii q i a t/t- 

jirire. 

1. 531 Valuable I>J sc a verb's 
ir.ndi: Liy ri .it:, ijipi;tiiihi.iu in 
<iiW AU-EOttiObJ]4 Repair, 
inrih'a ILandlMKik. .337 
llliuftnltanp. 

2. l3fli Way* to uae drill's, 
dilll fipaaaae. (a [if And dV- 

niure cffectirrly in Dili ]Jril|- 
iatc: and TUmtd Lulling 
Hand* 

1MID k . 

MB ll- 
Lll±[JU' 

Eioim. 

3, 255 Kink? Eurnulied by Lhn 

nin*t axpart l-'itht C"Lpara(*tt in rjiu 
Lathe IhliLdlaoub, 211* lllnaL'a- 

tirjlB!.. 

Pipyi’ial Ofiw — There 3 b^nks 
(neflitlor pr-Jiin JH) ngii|4 Hfti, 11,50 
value) ore offerrd fur a JLrsriitr-rS Tint# 
for iJiily pk i'-iii.h tituw jyistnpp. Pay 
pnitraan C O. 11 whoa I if- ■ 1 >-• 1 1 ■, < • ■ h 
ur il lyut-SMli! UJS. send r iS r^rats 
ami 1@ flint* ?ktn fw 

POPULAR MECHANICS PRESS 

lliietu PI 

2 fl 0 El Ontario Si. CHIC A I iO 





FREE PLAN 
Helps You Start 


Hundreds of mr-n have started their own 
pronln I >le bLldincHH tt^h t at Jioirn- in tliCcr sparci 
limo with the. I’otry Automatic Saw Filer. 
J- -varan Mvora, shown aliovi>, writes, “ . . - I 
Iwnlsijul SlCl-EHl i n cijil: inonhh wltich whe jil> 
TOUlplished in ^rarn litrie , . 


Start a Permanent Business 
of Your Own In Spare Time 

hi any men wlm a,Utrled in htmjneaS for them- 
Ft'lvi'S [ii jijjavn till its have had to iiivu uf> their 
diiMir jub anti (k'votv nilJ their time t -*3 tlioir saw 
TiJirij; buainfl® ljccaiiEo they gut so much buai- 
ncBH they could not ha»dla it all in Kfujire tiulifc, 
Urunich Scrdinsky writes,^ l . , 1 atart&d IjUsi-* 
ness in my spam time and now have the best 
fti'Lw fLliry; husincuia in (hus rocnrmmiiv alid have 
C lulled SluilOO in the jimit venr. , . Ff ' 

FOLEYliSAW FILER 

HI®* ALL klKD5 VV SAWS 

This one machine tiles all 
kinds of ftniid saws, bond saw* 
and cErtuLir uawo het ter than the 
muBt tx[M."rt hand fik-r. Vurk 
(tone oil lilt* Frilev is always aatiiv- 
fActorv to vmir custrimens. Very 
-■iicnple and ewy i Operntc- No 
eniie-fltiAin, of 14 and myn 

of 70 are making inonoy with 
the Foley- 



Start Now^Make Big Profits 



Elite n steady, mull Limsiih-:-.-, riii* viwr "roimd. No 
Gnni’nflHillkft-’ HcpL-uC (luaEuxnm, C!r»Hrr. |i.r.n ?hjtD U-S 
tr;i |i|f: -i :-;m ii.ii- | ynu pet 5fc CIT ITIOT P, foT CJkf:l i ji ib, I J | || npi- 
rtZ is DuikiJiif U:nu\ Iiiimihv, VOX' can too. 


Mail Coupon for FREE PLAN 


Foley Manufacturing Co. 

2V) Ki.iV;, iu.lv . . 1 I Mli In 5t., K'.E., MlnnLiijMilJi, Minn, 
] 1 I«ihp scad ir:t’ F111IE PLAN arid !rl) r,iT: kiyai T ,-a.a 
i - I ; - Kv -rsrfa jiLurmy La ury cjiare liii'-ii witli tkc FcL-iy E-'ilifj, 


Nafan 


Addrasii . 
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1-JO 



Practically every thing in Radio — 
i nehid mg all the latest 1 93 1 fea 1 1 irw ■ 
13 listed in uur cui-Aidr catalog just 
out. We have slashed the prices oil 
nil sets and equipment, parsing along 
foynu thf marv^luu^ JJrk't'-SitVinKB Ti^ule passa- 
ble hytbfi buying- poi™r of L be World’, 1 Lftoiosi 
Radio Stal'd, 



Yon reap the benefit of lowest 
wholesale prices on New Hiiiule^s, 
Scrneu Grid A, 0. sers, battery oper- 
ated sets, beautiful and artistic- con- 
soles, dynamic speakers and phono- 
pumbiiicitonis, tuhes, parte, tens :uid all kiiuEt 
ai Mekssarii-vs, The pr CCH jire ubnoat iui- 
bdicvAbls. . 


&t£E ontos 


We so'’ nationally known as the 
lowest priced of all reliable Radio 
lioiir-es, and we frankly state we have 
never before offered such values. 
Send today fni' 1 his catalog of smash- 
ing bargains, am L save money on all your 
riidio supplies. 


Chicago Salvage 
Stock Store 


500 So State St. 

CHICAGO, IU. 




OFFICIAL 
BOY SCOUT 
MODELS 


TJn-it. m-i 


20- 

YEARS' PROFKSSCONAL, 

experience in testing are 
back of all applies sold by US, 

CcdcwtdH Waterproof Acid due 
Selected DdLu wood 
Sped ill Paper luid. SilSt 
Fined e Rutter in Spu-uln 

Sc /iff {err Gtimpfatt fist 

MODEL COMPANY 

111 w^-lctr Otivp CHICAGO 


No Joke To Be Deaf 



— EVERT DEAF PERSON KNOWS THAT 

OfittISM P. Way In till- llin:?i:l( Hru, ftttor fcolr* i3fct#[ for 
Hi ycBr-^ iflUi .YrtlflrlnL liar Hr'i-mti 
liLiawDlnvcn-Unb. He wnre- [ ncm 
rlHj Ami rilfi! ,L. TJiry hLmli|i-"I IiFuiiL 
n '-■]■■ i.h bull T.loKlmc Win. Tfrtrjr 
■r.vl:-ii-]hb:i:l c* ; i cnititfimbEe. 

-onft i i-iu. Write Tlot tla 
trar btijci 1 , ii, 1 Oi.li; uual mr: 

MoJo Mssrir 1- 1 .-Ujci bonk- 

|i-l im'i I • .•.lEIii- lilri- ,1 

G+a. . ., y. Vri :-c ■ n.,| 


fticnr rminf at* { [nr 

M 


■I r add'd 
1; ur .'-'rci vi 

JPjtHli WdrH 


New Com plete rt Wo nder" Worksho 




i 



BUY DIRECT. SAVE 

li' liandSm* S5Y.i5 iM> 537.05 
Lathcb Jl.MtO 

J- ta .Ifr'Screl E Sim 4-Sll to 1 A.4I 

G r lSlS Jnluii-r . . . 55 .DD toTi .35 
Home Worhiiicm — i(’-J *ikI, Iticlii-. 
7 r *ttif table, H' kidU saw, „,,,5|,w 

FFnk- far 

SRB MFD. C*. 

: =• 1 1 w. a hi. si. chica-eo . i-. _. 


861 PRACTICAL IDEAS for 
REDUCING FARM LABOR 
and INCREASING INCOME 


PGPVIAH 
MCKANir; II 
HAJ'DUaOS 

TV ■ ft. i . n fj 



Otar Airiae.r n,rk(--. ■' T wonld net 
UiXc IJtHF Tdc fnv tutu.' U J uuijAJ but 
vj;i- 4 il- .Leotbcr. " 

Tin I [OBdlKHik: Tot Vi r men cuntn! us- - 
;;1^ fur [be rana Hlibji, 3D nil 

fi-nrlm:. 33 -uil flutu. Milub irnl (tm*. 
5oi , ill on. lumi LuLiJI imrs. Jii on i: :-; :l 
bBSdnlDML^a on nHnu wort., T1 on 
Drebanl wurk, j:i cm ruft|nilciK, J-6 on 
live aback, vll on paultrjr. b+ ijn Kir- 
iIh-ji wnrk, Ll;l .on cle[ trlenl wry.. 2b 
un r.vii.-i u-v-'L-, Ji; mi but [luc. i,-.h .m: 
□□U era ppm.-'. ] «> LouimIiuJhJ Il/Jem 


394 HELPFUL 
KINKS to LIGHTEN 
the LABOR of the FARMER'S WIFE 


Tkip HbUnUib*! fftf W«ib-rfyn cnii-, 

riniml ¥1 Niltlicn ntul illElna 
room hclrus ] I on nn™Jc fcl llTl '« 
□tHt-um. I on new Lnc anil r.t'inl- 
■ un. :;v <m rn rii'inn,. plecumi nml 
fixtures. ur bin ml 'n. 1 u iu| fit-un" 
I HU, il'fi'io fail 1 1 ht r'/, : i nl mu. [ £ un 
Bindu iici*fS«Pl[w;f(Ki;u* 1 1 "□ 
rj.rf: nl eh.ilr!rrn. ]b o" HhS'W. 
ii on m b0tnfira.nl] I, II on c'uii.b- 
iTipunit hlioeK. S3 on homctoin-, 
nmtllTtl. 12 un v,*l nr mbit 
: I r 1 1 1 - , - III on Irj'.nct JIC:tH. tifbl 
IT inl^Ml latueaAUd. 

BOTH BOOKS 

SENT C- Oi Dft 

nnj'-cli'' r* I " TJ- P- tnr tl.lH plufl 

i !. ,*■ revr centn c-hiuhi'. El out- 
- d- t:. pi. bmiu rumltF-iiH'W *atl- 

IhhiIuJ Will in- LKsiFEiil'L 

f>apuLA.n MYcaiNics press 

Daeh, F-V zca E, Unli'l. St , etup 


rflPiilA? IVvi.di 

1TAMDB00K 

woivim 
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A SHIP MODE OR COACH MODE for *41* 

FREE 


You Can 
Build 
One 



Illustrated 

Catalog: 


All parte ah; tilt Id fit and reedy to put- 
gethar with diugrums and instruction. 1 } so clear 
|3:at with only i* Small hammer you ean complete 
Hue work in. a few hours. The kil$ contain 
everything needed. The hulls of ships and tho 
budies Of COJirh rpndeb are mode of California 
Redwood which c&n. be given, a beautiful finish t 
ph a real ornatncut . 

All models sent 0, 0, D, plus a few cents 
postage by parcel post to anywhere in the 
United States and Canada. Other foreign orders 
must be accompanied by check or money order, 

MINIATURE SHIP MODELS, I&e, 

])up4. H.T.. IVrfciisJf , Teima. 
tbrnddlan Office-; 90 Kindt StrL-ct West. TfKrcintQ 



From nnr former nddrosa in 
Philadelphia we have* during the 
past fb'c years, atippiicd ship 
model parts tothouajindsof 9Atis- 
fied customers, AsaHHUltcd grow- 
ing demand we have located in 
our new fftcboiy. 


•Santa Marla. , . . 

Mayflower. 

Constitution, . . . 

Flylnfc Cloud. . . 

La FI nfu 

Concord Condi 
Covered Wafton . 

■ Mlditurr Ship Moddi. Inc. 
] iVl-RD-sEC-. Fl'ii iiHylT:, n, u . 

I rend, me cwuplcic cajr<, 

I ncLIicr Fiw modal 

I I trill pul' P-jrtmnjq J. .,,,,, . 

[ 

! nty 


. 27' lonft .... 

. S4.^R 

. lb* lorijj . . 


.23' Ion ft . 

. f>M 

.20' lonft . 

. . b fS 

2b' lonft . 

. . 4,98 

Db v lolift .. . 

. . . 4.98 

. 20 M long ■ • ■ ■ 

. . 4.98 


. 1>C£|E- FT, 

ri?L Lu- II I 4 lid rcncEr In Frit io- 


Xame 


■^(rect 4ir It. r [1 


. plud h lew erm.i [iriFiMO. 


^mle- . 




Prc-fila e-n l«r*f rr ill* 

Mir Mfhbr. Uh«j»uj.I uminr a-pjHiif- 

tuniEy J-nr ■mbil iu u ■ rrtcil. N*> 
linrAIATVi HI tuck, PktI Of X La 1 1 

I II HW Atf Sfmp-feif- 

rtf U Fire fafingtirshef 

Autrnm.'.iRAIjl IILiLBC.l&rKOU:flPtlC01. It ‘lip 
ihirt at W4ty liiir-w. -tiaop. (1*ra. 
jferTilsf-, TJ.T OTTHCr. *<*. JlYBn ‘•□iilHlMt 
ijm re rii.vi!., two nr iuofc. Ehc-Iil-iIw T*rrl. 
fur j to pciMluaiTH. V - 1 1 1 Kat yaur pay 
#iL i'ry 1 1 1 1 v . Vrtt-B Tor Tull di/tilL-. 

The National PdMtfil Co, 

fiS-SR- Me Lin Avt. Cleveland. Or 



thread 

CUTTING 

LATHE 



inn ttw 

,l*«nhn. ^ 


a hul lm tim 

Tar Btfiesl. 

Home at 

nuTtun?. 


IF Band Saw 

rv]Hi>if .1 
U-Wl. Vrrt 
P'H*- Olf 
WrtiUn-T . 

jlL KUl v m 


Hi# *#*J eil#r P-ikMs# 


ROSSiBACHER RIACHINE 

i|ii #■ FlTlMWd frPIflM 




Boys 

Fly the . 

IDEAL 

EAGLET 






A Pant-act Model oE a Ccin nicncirij Flinc. 

All Irfilptawcu'Hd (rgrten/d board) with I imhiV 
I. ■ :,~'.l r i- ■ I,; gspHUlVn I : . : ■ : I i . I . Ujiiyr ijLdCk 
ei^OHlrualiijn; t '.i rvllilllir ready lu pu: t,|- 
ecilicj: tti-uiIib lot. ca i up] a mi. Fllrollfcv&hltf 
ani'i L-;|.|_. i jin flaw mid tm-pe name rcnL Juul 

>! i r, □ .7a far fliQ caA'i.ic.p rrniJ 

CiV'tsiEor AAo-Jtintr Man y Ada I uVj) 

Ideal Aeroplane & Supply Com 

2b West JDth Scree t, new Turk 


Construction 

Outfit 


50c 

Postpaid 

iSrWrTrtl 

Mfd4i4, 

m y - 


Inc. 


BUILD YOUR OWN 

.TIC ELECTRIC REFRIGERATOR 

Why pry [ LJ :.i ij i>j mi] upvnrdsyAou 
« >vJf |ga4iua{- T 

siKdjJ parl^ -Costs flfil, . 
«nltfLr-l':asUv madr'hb spetl al 
loots ni(j:i -.•■li-Oii^ralliTi; call 

qua! ly snd sLieaf mKhuie 
BSTfrtll Riwwn inwiT 
L'oniplpLe blue 
Hhh-hhjjUl ' 

]i.ti..i:n:;in;.i.inuc; 




•til Kotiwn maluM- c— Afl l= — IT 

lue- prints a an r ^ '* ^ | 


UMnfcv, 


Start a Business of VbqrOwn profit MONTHLY 


MerhS-itifSj Repair Men, Filling Stadonn., (.liimgeji urea]] making bigmonejF with 
"S-Hour tottery Chtwigirig” — require* small space, Ptftetfefllly no inveDtinen^ Any 
one can opernle, Oeu-iBW butenes m ] «i ihelime wtlh }.4 the current litEI. Reiv 
onunended by car and battery molurs. Eveyy car driver a cuHtomer, 


30 DAYS' TRIAL — Pjy out of Profit Terms 

f j wifi table Knj-' J bull 

Paiin-lfFi-a :»C"- WiWinT 


Ollier lM’iyfilable bu'-mw-*!* biiiLt a-illi HB iO-minutf Car Washef, test It each 5i»U-g* 

it 

out "f prolife aiul lun ven a ti:i n. l-i>’ 2 i: l- auJiuy L.l--l Lr-i. 


lilt wiiii J r 


ai»,r yaij :i pan:. ^rLaiS^ pays Fixr Ltsi-lf 
FuLI piiTticulani it you (’honk tli u 

iriTu.- ba|nw in id uLuil (i>— 

HOBART BROTHERS, Box Mil, Troy r Ohio 


H& AIR, 
kOMPREJiOa 

M^-LIOuTHLY 


HftCAB, 

[WASHER. 


KB FAIKT 
SPRav 
ilO, MO- 



>y righted material 
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XMAS 

GIFT 


STARTLING NEW 
INVENTION! 

The Perfect fountain Pen 5ei*w 
Peg Makes This Pert Walk 
Perfectly 

The peg BA shown bdow 
holds point- firmly Laid 
regulate* flow of ink* Ily 
screwing the pug tight 
SRiiinst the point ink 
flow lb reduced, by 
JtRLfunmR: it a trilie the 
* ink flows more freely, 

\ t bun.- fore will not blot 
-a or dog. Excellent for 
nil writing pUr|iO.^- 
Make* carbon 
copies, NuLhiug to 
get out of order, 
Socket of pen 
eovera two-tLirda 
of point, con- 
sequently wi 
x write instantly 
% anti ink wul 
not dry oil 

rr 

» %) % removed 

> JA \ 

guaranteed 

A LIFETIME 

MONEY BACK IF NOT 
PLEASED 

SELLS FOR $1.25 
SAMPLE 

DOZ. 

WHOLESALE 
_ CATALOG 

D KhciuH n* uvt-r lx 111 (nut- M-llera 
I - Jrnni IciiLii .;, 1 MIL of tho W«UL 

E Midi - LiLtal Amiifl Rill*", flf rffllsa 
__ for the ktiOWh elliw »|xti ill tics, 

■— -tehwL nupp-hed, cte., nr^jJiowii at. 
t whftJcule iJirtM, WRITE l'OIt 
■" VOL' li COPY NOW. 

SPORS IMPT. CO. 

i i 30 hrtBlni Si. Lriutvr CmtfT H Minn, 

GET DOLLARS FROM AUTO- GAS FUMES 

N»w *u(fl JnvanUcn tuS-aa crunk rum: C fte. Fumra bite pew «- 
«pr«l— niilca. lliH]iiri» ninniii* c^sIa Increases ei'icbucy. 

WHW lj£i ni( cl iftfrifc.r iifd. for ndv#irli||j|g [jyrpnacaL ift-nd Dumr, 

nddirai, make eT rru, No*t)liciitioD. 

a tp. wppmaqrH a co. «a m»«wic hdc. Dim ou. M 



Successful Selling by Mail 

There IS a way — a *UH 6 way — know what 
to fell] how to sell with investment needed 
10 assure michsb., NO OCCASION for 
fl Oil ht or worry. The new masterpiece treat- 
ise — tilt mature experience mild Bales spe- 
CMlbti* .i ijcL a.* iriTliriniE coutrw! I- in 1 Of i.:iligP-’.| Ttgw.ilA- 
tlon eflUni ■ "III^ Pn -00 (4 AiLpiLmUhi” opeoa □□?.- 
]■■■.. 1 1 jU h:I | it- -li t lor you Li: nullbift by maiL 

New, Very Different. Authentic, Dependable 

ITniKlmuiw: faur-pnee folder dt-SCtibw trt»ti »0 in do- 
t..ij, Y tor* fur ou# rad. Htainp, 

F. 5, McBURNEy, Wilkins burg, Pennsylvania 


POWER GENERATOR /or 



SH 5 RT WAVE 

BROADCASTING 
R<[.Pricn hal 575 


7S9 


null-i 


LI. S, C*W. THjrrrte f» K 

rrinsni.Lr.iiu mu-le by VSwtLorhu 
liiiuil 0 ■ r .1. : - - : li,- j r L it 1 1 [i - L ; _i_-: li i - l; . Luiut, 
ri! ijiuiiLLiry | .iin'I. A>ixl Oom 117 ft- GdiV. 
^LjjnaJ Uurpu. 1SLHL to SiU lneter-H. JtW 
Wins. ] IH> voJ:. ItP M J jiHJ. Cuu he 
CWlIWiWd illim-L tWb Urtvtn or wbn.1 
_3 jcofreUftS rtr ArrupliuiW. GuwAHeKi 
iii-w h*k| inif,TC- HV,ni tJM.Oii. fust wh I In tlity Liat. -:.-cJy 0 T. 00 , 
e Uury*ts urepulU. Seed rtiL-ri <it EQ&u&y ttnlF-r- 

NATIONAL JOBBING Be EXPORT COMPANY 

in rt. Clark st. o-unt. 22 chicacq, ill 



P LITE 5 FOft YOUR AUTOI 


Giw 
Zrp-Liln 
far 
Lhrk lulls 


IsstoJIlheHe ImihiLUm |Thn;^m , -|i|.i i«i li>n 1*0 1 , 
i-.iiif r-'i.:hTi, li'.iL r-Lil.i.tixcu-p forsn'ur r.icut 

UnvliiE, ll-vr Lanai. Fl« 5 iL( 1 ci frruria Icrtlmnji. 
irenun rlfrlit. Adilrlnralu a iijfdtT, Cunapleve 
" " " etc. Eukilr liwtalM. 


li iLlL h ' J I tr . , WLTlE^E 

ll'rtrc/'xsMi/i. 

Torp±da Li(hL Co 


«r/r« tmtfmtdfeMf-f 

m Si. CIst t«t ... Hetr-H. Wdi. 





C«rti, r.iai ionerr- €l«ttJuri , *d«rri ihine. Iiitvlr l-Ij. K: 


moroy.^Prfnl lnrOibtFf , Bis Pw»ni>| nivy nilrnn ut. Ik' 

ngw. ' 

HJ|J IDQJI Btiupun.. TEinKF. 11 *^ lio'-.c ar , Mnr.diin. ri. 


Hzurod Prir-tinf hEe EnuT 
Pnppwfl i|] up r 1 'uwit f L I 

Id q. ' 


uVi:in. Ji;mrr k'rt^S.Fl.M, J..* 
ifl, W-nte l&r rrto cTitsdnir^r 111 ] 
- . , r . * -. 1 co-.c- a 1, uiriidiF.. r,. 

rluiue ULTlU Iek Ic*l ^uEuInu Ijf t'E.'lir I'U.iiLi: jini«,‘i or-d all Ofcrul j-. 

Jlnmc , 


ilillt: 


Cily -nr Tnwn A 



«i!Ma 3 icr 

WEEK 

inuilit litlur^il-'Cu-mL-QjPLirci nit Hurrple*. Br 
— |Hl CDib pralilft Aid Ilf,. iA^JidCrl It 
tflJ I'.'flUI. Vs'i.niJrrl'i.il 
■in. bw criicp. rftF* 

IM isne? m'rlifi *r 4 
Kciran rryurwi 

PHHICK T^WlMMr, b^pi, Jb-I 
angreiH %ind Phniuu Id., r hk a f«, 


III. 


AUVS 


mi 


A Real 6"Bench Saw. . . . 

jl-.TF rid Bria TABLE. rifji »k.l ,' 

V Y I I-J 7 -.t> ITS-- (at 



_ _ L li£ 7 

twhlirtRrflMi _ _ 

5 r n ■: f /, 1 r fr*m rd I d ■«.- onlnii and 

orArr C-A Emit if 1 

C-A WHlJUFACTURIffO C D. 

Tit E, Soul It St.. I El A (Ati apd-IIi, Ind. 



Do Tour PRINTING- deafness IS MISERY 


filmy profit with drfKli^e IrEirliijg 
jail Head MOlKI- -eniDV connrialnan, 
pa tn Theatre aad Cliarili t^tAliPe e Het 
usb Lnona r-d I n? lutlc Has Oruuu whjci 
c«e=ablfi Twny M!fKI| 4 «qif ■ £csinn 
En I he y.±t tziti fd Y OUT Df IPEllE- 

Kyi Th'i rici r bilLccxs Of li^d pfac*. 

Ttfy are incT7cnfciit. Villi for 
Lu-uklec and s^orn lEiLcmtnL -of 

1.1 h in vi'ni^ir, S i i : 1 1 t-i- 1 1 . 

LEOHARD, Inc., Suiln m, TD 51 h Hew Y«rA 



TlClht 


»rial 
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Nw Units, ^Features, Mew Improvements 

_ m H ^ ■ M /K , I « m t * . ■ » 



I 





"n-r i T^ r UF r i nr; 

tellH K SHOP ihn I.11-: 

VuiJ an Ir. mI nr 4riaiiH.ll 

bmLilatii. r m lnilra 4 Ai 
kl-ml C -all.r, 5|fe*, 

r;,, ul a,..| J&iWMf. 




N r a Hir>r# Hiwff mp, 

PiiMri- Irdai SiAbiI ■■ ulL 
bhnl i-MJ |fii r PwJlri~|bh 

■Srr-ili 11 ni C.-iil-. . U .1 L m,[ 

*il|L ^Ufiiriri ^ U| 

plriMiir ■ illi I hr Sirl|i aV 

ihriij it ia.ff-a*h in i, #flh- 
■ ir ni, IprHk'lUili I Jkh ti I fi fl k. 


DELTA ROBING 
AM) *OUTING 
A'J I'ACHME'N J — 

mi Ilh a •. h ilci p ! at 
am nl iliih.ijli Irff- 
inp. Jduiintr. uJ 
HlAllijUlg. i Aniri*< 
■ ir hi, riJiiV Id -firr'ilir . 
3 'iainiahrd nripJrriCn 

Fr i\ 


"RflTA" D-AffD SAW hat minr 
Jkflirikt r-ral.|rfH„ Rrm i.Jn| - i i h ipt- 

tfwl #Mri ■ MLfa .(wrili. Fwiiabtd *--i:h 
f Hand. 


"CjULTa** cO&ruiK'Al ION >Dln-T E h 
t;i lidli-AR SAWi Can fcr cpminl HeparalrSr 
ac Ing-cIlhrr^-TiB ■'lift 

nr "iihBHl "fliMr 


pact 


"DELTA" HANDE-SHOP — A cwplola <«iaid 

•^'••.■r-d iivcn t-arh ihup- J'&pular [pwridL jadDHi vqvdbBMBi 
for kocd-iurHiAj, fjimljr-rii-FUii, a<n>ll-aav- 
Ulf , urudlr.c, iuJini Luflinp 

"DELTA" 
UNEr 
SHAFT 

SHOP 

luJrii ■4-anaari Liiha, Biul Siv, Join Ik and Cir-rcli_r 5#w 
ruq vrii.r ^iidLih df (L-aticis idhes 1 . Vary 


OtHllHI 


Practical Mo tor* Driven Woodworking 
Etjuipmetit Now Within Reach of All 

A,:.iiii "Drlc.i 1 ' l l.iilH cl’.' 1 T-T I leuarri ’■■■•nn^lwDrkinjr iflki-rnev with ihfi an- 
num*, tin rull uf jb IUH Z : J J L lifU-F Ndw arc AUdtldblt a; iilnmihinjh low 
pm™ Jrvjji x rconp-lrlr 11 rub ei ibln.fn.il, ru .:n*d 'Kindwnrfring iruchintl ill.' 

CnrjiLji-atinp ni3mi-Tiii.il .in ivu L-u:ijCriiL-LiLnj.l [•- jLi: rri. Eictl unit imbiJlVd 

■ he- pnitieili tfflirifnt idaHgc!, [hr c-jri-Tu! wnrkm-1 ndflipi the ■Jl|> VI. Ill J L'l-3 
Qii-llicy of n-TliriflU — Ear wk-ieh iJie 'TJiTi.i ,r (r?d (marie iC.'iiiiL.. Til* EiEhi 
"Delia'' 1 Bonne end Pu^Em* Jlarhijif, llie "Da Lun" Wiiriihup, iki tic* 
"Delia"' Band n* wriL aa ihe imp re ■red ''Handi-SliQp" arc but ■ In □£ 
[be IKii-i Uniu ih-11 will be of imeni* mlere« 10 oJL lIiuil: wliu vurk virfi 
m-wihJ . All unici now opM.-rj[e wish x-irhee e-riErii: at puullnx muiur puwr. 

Make Things Quickly and Easily With 

These Modem Motor'Driven Tools 

Thrf-| H<( timi xnif Ijhmr. and firrdn« biller work fdt JrtiiJcu. fainter* 
□ ml mctlnJJliL-f, UjiiDO'daie Cfafllflflen *itrj-M-Jnnr ir-E In zuulur- 

driwn w.i>Ddw«rlti os equipmencio elunindie trd.uui bxrid lah-ar.And f-ur full 
Of ipErii CLDiC wort, "Delta 1 ' Uiuiei 4LlJllkLy fiJ.-,' fur ibrnnu-l ir >, 

10" Day Trial 

EASY TERMS 

Sefldrenr=>H*n*l»!f fur fiiw illll*- 
tTatrd ritrTaLuri- diacribin^ llic 
new IHl 1, D*lw"llfl*. AI>j Jr. 
i-3 Hi of Ifl-lJif TtleI Oif*f 
Eafj- PiyniMl Min. 

DE1TA tFfCIUTV COMPUlV 

□ ■ilnir r J DE LTH Mr a. O0. 

1MU7 *lr«l nfjit. A.l Jl 

MlHfAinil, antqmirt 


Del ta. SuaciillV Cn.^ IfiG 
M ISbAuk r-c. Vi la., [lyct. 


lefil-THdlturtEl,. 
A, 13 1 

Cwiil! r M w 1 Flranc tend mr IrkEE iZI ui’ra^sr-1 
| « B *riiurB UrKribinE LV 91 "DTrEii" aM 

■1«*ila pf 14 -&Ikt Trial Orfar and Eiit PoBMtf^Pi 
Plahi rCbark Hroii at pimrular wurrt,) 
-I** E.*4 ?"&!#• nHDUliBcMKip#* 

1 L-rJi SWO T jMobrr 

E.nd Siw I Cire^far 

Slw G Mduldmv CulEM 


n44' rja 


.■fee 
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IF YOU CAN USE AN 
EXTRA #20 2£ BILL 


write for 
this 



BOOK 


Yuu ran save $20.0G in no 
itUQe hy using 

SMOOTH-ON No. 1 


Home ..^Auia 
Repairs 



WITH 

SMOOTHON 


id du yuur own household i_ 
repairing — md jn addition 

you -Hill Slave that punid "I-did-tt-myseLT 1 feeling. 


llene 13 wliftt one enthusiast did! ‘with two 35 cunt 
calls; — A S-a lump Finn cl loom iu bust, two big 
1 eats ill heating furrmee smote pipe, loose hummer 
fa simile j anil three loose houfcb in tifed bathroom • 
wall wore all put into gimid uaafale condition ac an 
average crat of 1(1 exu i r.s nudi fur the seven repairs- — 
and $2Q.fJ(l easily paved QVcr what would have been 
paid to professional fixera ur for now parts. 


By ueinn Smooth-On to make doKcn;? of the simple 
repairs necessity in r-veiy home, you can save 
enough to pay your radio upkeep, buy yoiiHtflf or 
your wife a Cjiiip.th, a bull pup or gome other 
pfeaaure^iviug urtide that you would otherwise 
hate to spend the money for* 


The free Smooth-On ReiUiir Book wall show vOu 
ho TV fill astouijilung nn raber ol home and automobile 
repairs are as easy for you to make as for some- 
body else, also how you can make cellar walls, 
concrete noons, etc,, water and damp proof with 
Smooth-On No. 7. 



il / 'J i »! £.fci; i-iiv uni i /itr ft /r.' r, C'Tfff ivr.vf 
jjrsl UTn JV*. J in ?^o utica or / ar 

iG- J a- U.'im! i vj ,-j Jr 1 1 r.v li. ■■ y JjlIt-jXj-uLx^ x/j irv , 

Smooth -On Mfg. Co. 

Di'pt. -ST, ,574 CtpmmuJlifiiwy AWi 

JERSEY CTTY t pir J. 


nilMIIIMli ■■■■« 

SMOOTH-ON MFC. CO.. ftepr, M. 

57-1 Cominuui pa-»Y Art., Jvrsuy UlJ, N, J. 

PfcfiM Veld, die JW 9l»i(W4lt-On ftt-jKiir XWJc. 


Name. 


Address ...... r ^ ^ 4 - + . + ■ . 

Return this coupon for a 

i-*i FREE copr of Booklet 



ings you real 
fun with the 
wonders of 


This Is 
No. i 

S2.G0 


U<: i. «!□ Seam avout *(^pnw (if cud Ihivri a. Sn( nr Cud 

J. Ai thf- Rime time — with fl t'REMClEAFT Outfit. Wni-k uli 

L 1 ■ fei ■ ■ I Ijlri-tlnr, iif'll ■IpiSlOir.’J Elrl p(r!V-ril IUTiT ICr^UnC |[|l« DC 
r;iri ai .-! ri B| fe. Off B ?l l"Tl ^ F T L- tL-i CirJlfrijI r fca> 1 ■ ! T/ W ".tW- IX«I «TKI E MV , 

-T'-'ili’* ■ i j j j- n 1 1 1 -■ N la Utatffl Uli Lr LEAF r I pi Fi-TATi 1 1 , Aj 1 1 ! I" r iT ihm:-! Kad 

^urniiin i iilK-HOJiilPV • •-■■" itflhd oduijr — Is r ;l.. w.r ■.Lca.iJiiy iu.. 

bs cji LiiebtATj. 

SlIijci Till lies fr*>m Fin* Outflta 

[SI&.B— xi m Ka.art — eskj h?». tp — Ilf. 06 

.v : Hnl — *.« »j.U— 1^5® 

Kc. Si— L ij. CL^-uuI Lab?T.i-"T , . . . .......1ST.M 

i'!v^ A. in. j -I s»| nHJi Li I_-ili 1 v'ii_ii Viud I BJiL.ua; 

cmiiieurr »| ib^' i « r iV. .•*- » i-/i.r VC il.tf 7 fi.- tM — 

yiia Llll pii Mf hvi c>k"iii4rv Hi. 

Ttt CtrtmlptTr lot 23* ]'rec- Mapjiiint- Tor Itovj 

(H CH'KN'Ii' It a 1 I J II NTi^fL^sid d-i I e'vtiiilni cipvr.nvniip ■mi nn d»i **i 

cl llfer-il ill .*h|ri i advili. kill llblr hl-T^ : llt-3 lOr "I "O Chml^r? ITrl W-K-d- 

Itk- • u| . £ E jc lu'UUKbu w-7iicLajt- Khl i:r y-si* (iw :‘.cy !Kii 

mIiprI l« F->t- ' «s*j. 

The PORTER CHEMICAL COMPANY 

Vfl E'HSt Wn^tllr B*im S t rlHjl , Hua^rnUiTi. n. HJ. 



Clever D['IF lll.l'-ilhli: ftln'a Hlill^l^Lllll, 

EtrikUilui. nwTOJvrr irltli eln- 

cyfrfc . ji rn. NitiHf 'i'—n l*JiL, film lt:- 257^ 
"Ybi'd uri ■ ■ 


;uka. 3*rk 
Id irJj . rHiumn Li 


11-3 li 


Jill **a: 


Kiuu-riilfr Lew. 
pLr bijf -‘li. right, 
i Tv J-l Elk likT.r i il L±3k*_ 

utii* ft* Bia MDxrr 

KWI KWftV 1‘JtOQVtTS, Inc. 
Dpi. A.- [2D, £-Htf , |-oSl. ( 3N La nil. If*, 


JB6 SHDfiT CUTS FDR 

CARPENTRY WORK 

Popular MicIwnlC* C»rp*nttr r i Handbook t* littodi 

Ti-idi i. I !' s " r i l L-.h L ni II Yt. iv.itr n nd [rapmvriL melhmlB f j p 
i.H 1 1 1 - 1 :l i h-nrin i.l muEcotry v. ■ i r t an>i odd. Jnbn. i.'r.eli Mi.i 
■n j:i discovered bv ;i firMi. Lli.vl BTP*i So llie wnh«i ffT bl« wijtV. 
Fjii-h iiIh :l jk priK-rl: ill, n Unnc-flOTw, n, money-oiver. The 
in riiium a.ni »u cliisr ihal in manj cum, 1 he plcc'jrn Mai JE 
w pliliH tilt HhQTt tut- n.;iw hriilk Ik :l L h i h Jilt- fi hi 1 1 1 x- 

I'.ni^il Jnr am n Leu it. iNI f bwye Jt lt> dnitlnd 

In Ih i . h i :i.i ritiLMlIur im thi' runny n'Jicr liiiinl Imi-Xe- puVIlrihctL 

In ri-ryni ■ - . Tills »■••> liusr b Iah , id j< .lly UouDd Ln giiklvD 

hruwo cloth, li a b*idr mUu. VPs] will fur ilm n.'h>*r 1 wiMy 

I. ■ii- |irlrr M t X I .."li. 

Send No Money ^ 


| j.c r-ou M.ir.i Pon'jhir \ r i:- 
elunl«n CarpenlcCn |.i:i i:i|I:-i - ilc U will li.. H. MK c. 0 . 17 . (Mill 
jkiij in:ij.- iylj,' ihr: THir.tnian (lie prtcc- et the took Mini the f-cw 


rill--: |M, -1 1 _-i : Vi 'll C: 1 1 T,i: dcillvtjfl [bh hrnIE tA (Oil. II 1 FOIL Mvfi 
i iK'Ide (Tie U. f^. -nr if rvu ht »iH ut lmOif vim the jKitlmati 
i ; .i: 1 Ivh-h jour snail, sezul i" . 1 1 wliJi your Oder. 

PQPUI.AR MECHANICS PBFIg 

Rhu 710 . Phn^it M„-h.n..* (Ml, Blnvl. 



W£ START YOU IN BUSINESS 

Bukins Cm* m High Sl, Sprbtff ieid, 0, 

M u il u Loncc-voLir^ r- i coin ! • jibrtut 
h how La truikfl b is profi t r. in 1 h4 

iiptttc- builn«M ™ it h little- cupiLaL 


ri-im? 


AJiiicaai 


S10G0 a Month Profits Possible 
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For Model T W " A " 

Ford 5 , and Chevrolets 


Mew HIGH ARCH MODEL 
-30-INCH CLEARANCE 


:tor YOUR Old ford 


K r iwr tw-i- 5 AP 

1 r s i. , 

Aiior. ciiup^i (iff 

irnfm 

fftap# 4F ran. 


SHAW 

EGMIPPE 


EASY TO BUILD- WE 
TELL YOU 

HOW! 


fit li-TM If J .if ipjirr friilim FAi4» 
£LH .Irn jfc«£irjf cry iRaciry hlI. 


f hc . aJ fd- 
r ■ f a a £ fata 

if I-J ring J l/ 


■ ■ |*J I 

/lJJ 


DOES ALL FARM WORK! 


H AVE a povrerfu], depoitdalilo tractor at amazingly ]mv pofI. A tractor 
which, C rnt have proved, (Iwh nil fnrm power mirk aa vrrll :lf. an e\- 
ponnivi ■ i rut-Dtr. A 1 1 von need is up o|rl M ode I u r J ' ” or 1 'A 1 ' Fund, or Chevrolet. 

. . arid the inexpensive SHAW Tractor Equipment. 

Np» HIGH ARCH fraturn matins SHAW- 
Tf:tfLi.Krin'i| Ford nr C.hr vtiikt ■'•cp^iidl.y suit- 

■h'lr- t$w i'll ll i v:il ilia; nnin. yihaili Hi- .Titi-i n 

m t-i I""* N| I'lil Li vatauir i dt L^rDTm at onef-., wit tout 
tmifhiiM:, 


&.UJLF juV'irc ir-? JJ-n. 


L'*x*rpc B. Hiiirrr, hraipKt 

JV.-i-d. .V. /_ dlKi'-M riu 

fljr.l n-Trariorrictd fer d. 

DihiT.i a Ji-’ JUriv-r >i 
fad «f ti arti i*r i .. v 


Amulng P*r for mature . . . The- >11 AW 
Cli](ivith7< I . j 1 1.1 lit fM'hUh |ut clmy J £:lii i:lr h 
Ifl-in. plow nuodj. Many unr Itd 1 2-in. 
I I' ■■ Family jjiiIIh 'j-rc., ilis-f- hafrw. Pull? 
live ;SJ -in. luu'D mowiirn. PulE* hrnvy r iited 

Tixtll ltr:L£. ( . . I sl|hi> 3 El II 1 ^ 1 . fl-T I'liHl'i IIII, Hmd- 
inc, t,n i linsv etc. And nrrd never br i- Itr-T 
TVlign pint i pl Held, orui Ire- k pt liu$V fuhitiiiij 
feed (trind rni r wand sinvn, pumps, rte. I>phi» 
irinTS f-iitr Ftiml! furatmat £i[ mniLtV iflVtaled 
tbuu uny i:-LL-!-r tractor tin market . 

Cany tn Attach STEAIT Equipmnnt in u 
sFlfift lifciLf. n-jrli monkey UTrcicb in id urreTi- 
driver. Yi«i don't have 1o lio n rnrehiLn ir. 
We fiuniHli id] pinrt«. Provide tvmjhk'tc. 
eusy-ln-li.-lliiw InuMin-tliinB, with bMitfltiLihin*. 
Kipupigimc-nt rim he fi1ti , i| i-n citbrr full Irnn+Ji 
cJiusn (fdbimji ilIkivc? or to nn-n.«-;L-ti(J chnsub. 
Payi l*r UieU . . . tlm SHAW 
Trni-rnrlc'il r.u Ip -h i u rfEuvlbblr: 

1 1 NIhjt hikJ nMHirr-flo-iT. 31 uuiiiiliv 

i nri tur LLwir bn ojie - burl iuvl-il-r . WbLn 

Illi'JillHihrd pluW 1 1 1 r Ilk fi3 Hill I ll tn lit 

itrreK lkt dmr. driHr-uilum un ttim tHiulp- 

□iL-nl. 


Surpntinjjly Low Cost tq tiim il 3HAW- 

Tnkrtwiictl r*r. lvi|iil Rhuhit ib juttesl 

ikl ]ow] If I'M! luvrai'c Ul Cl Id 

I’ord. you rim pick up frn trill jiTinle] "l"' 
E-Viri I i .t i ln' , ,Ti il i- 1 iuT fTS. tfi. |d?i : hip :i MviiirE 
*'A n Fufhe nhnHiidi r wliirJi liaa hnd the hodj- 
WTCcbnli Twrjf dfflupi Mhuy f-urly tludel 
" V’ Funk now hi-iua cnmvrrtnd ir.rrj >] [j! t| r 
TnifLi T- -SHAW. J&luiiinieuti butiplit m* 
tur ni Mndd ''T" Ford, t iui l<r: uh<L later cm jl 
MhUJ "A.” 


FREE UITERATUREI 


r: t i 1 1 i'll i ii hrlsiw be! T im ; 3 fuf.k 
Literature con to ini nc; full infoi- 
Liaritro, Lvnd biiecLal Low In* 
trod u et-n-ry J'rLee nn new 
>3l«.di AliC'lf Mo'kl Ako 
F UJ-: I'] piimn sll AW DD. 

AlXfJwrrlen Tnwtw Ostt*- 
tiiir, suiJ fii’iipemia i. JtTe-i to 
Asrr.tr, tm irr jurat. .Mill 

Couputi kiduy ! 


MAIL COUPON NOW! 


WA'. 1 H'Pr-.LlJL ■ r'-.- ifr 

i^l^cnl <• iLl Arii: a i. 

■i|iw. Mm jLti£' ,f.rwi B _ 


Spncinl Low Introduc- 
tory Prl«C on m-'ir J l it rl L 
A.MA’tl Model. l-t-su 1 li:iu 
ic-KUlnr low fncovv jirleu. 

Fur sliurl liinv unlj! . . . 

I Mill WL 1 Iti'L a II U mi to - ll llirln 
UE rjn: r | J., t. &j net t|ij ll I:- 

U , . . urinHI Uiiccoii- 
pj ii fortlrcr-llsaiiil c>rl -i . 1 
_r onei-E 

SHAW MFG- CO. 

i5t-l Ciifii SI., ,]( .LidLir-, MIStK 


iHllW M re . CP., IS!) C r nl rr It,, EUntun, KjnUl. 

PirVl>tC " J 1 1 1 r-| ] 1 1 1 1 tin, PStT'iF I.linn'Ll l|rv ebieUCvl ThI 1 1 'A' . I undcr- 

>-:i.-iil r til-jo h; »i> olilicurkm nu uij- jrart. 

□ Lll rrutur-c oil DTHIu :i i - ]■ n u r- 

>r:iVlnz Fnrd - r kieaiv UU-ALL 

L iii;V jnli't Lnco a Tiiii -1 nr (iilj.lnu. 

"JAucLw.. 

■^iutu; 


□ G-hEii rniiK mfrr 
(o Ahi.'iiIv 




Tejwn .-Hlate. 
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Save Vs 


Nfw FREE book <1 iMtcs Iswii t 
pr|ci?-f lo. Vein f-:T K iJiEiUSM . ^ 
r.iuiJir;,-. Only <4 Down xi -!*ny l\> 
Hrpvfi ni tl E" i t ' OT "f mjc •?_ -iHI flt'/lea f 
and gisno, Coal and W-o*l [tmiKjfa, It 
Ejiia and Cui'i I i- I. 


& 3S 


L.li> 


lii'ii'i.T" a-itci 
Ftiriuieea. Li-1’ i 
Sinurnhjorii+.i'ta- KfilltilfS 
L'li-.laj' FKEE Trial. fistnAfictinn or 
rfinmoy baric. Ffiiri in luwliiwa. 

750,fflH) r.Tiitarnm. WrLtu fcuiny Sir 

FREE book. 

Kalam^lOQ stove- Co.. Wtn* 

-JO L Bn- [ .h..t ( ir AtviHIG 
KalAitMixe'Q. nidi. 


AKaiamazoa 


Direct to You” 


HOPPE'S Gun Cleaning Pack* lit 

K60C'#ki!?ia frnn trimi rnai mid Ilki L lfitp. Contain* 

l!.w-Vi Vrt. i' rSrJr.nl, Lv.r^’vni W "5 . 1 . Cjr -j», lli-'iih 
* ™ : , t . J.L ... l-.ln jr dine*, IlV l.-mo itif ongll 
not l* «a j | . — | —I £J. ■T.-di* tar Cis .-'ivkO • 

FRANK A. HOPPE, Inc. 330? N. fclkSt,, Ph|l*,,Fa- 




'Send SI .Tl ivith 1-iT.JeTSril.l -■ T. u:4 a iLtllentHiuv 
vu:ir:-i If: i A How tonji at pre-wilt addreSsi, 

■ 11 i A jfc. i C '■ I r-i-’ 1 1 ,r - ii-'if-ii-, ' D"- Naraic-of 

K'iip- ■ “ i in I'm ’ H"!» tlnw Innif fmplkiyi’l. 

iXI Tifurmnliuii IilIiI -ilrpfiiHv G*ni Idnnl i.ii. V, • 
rr-niinnsi clin;rl in^uiiJ.ii uJ Anyone — not CViH 
frc<m your Lm^Dv- r. 

1 1* Djiv ^ FrPfl Trial — S al-alM-Bi*!* &U4F^nti?^ri J 

Tliin ;.n ’ ll- - llulo-vii iW- rn F«a F-"-; I- 

ne-‘ ji.'Kid — *ns C.D.D. to- -pay mi liniVDl. Vnn r:ik * 
iiij itik — HKtaftciBB! gua naifrq HJi ||r inline y bock . 

~A ™ j. ™ h -’j - Eh tab. j 

^ vv, i tvw 


*29?“ 

p«v- 

11 Jew! III'LUUA. nwrf> 

wr .-E Vi ■ I ih. WtUtfi Eitifld flllOH nMl 'rlijMfc-fclti* 
fcprtnr: mitniin Hliii iin-dj hriUfrdi . lu.“i:ST Viiifn 
WPf»t3bAni'l- Ofipmnr hI rifKir. • n IrtO _Vill lC> 
iniiT 


. ii^U.-pr/'-T rr*Jr| 


Ci^jleR !\ i ■.*. rilsJiii: uJ tf OP 1 .; illd lllil- 

ir----*,i|p ^tiinir.inl iiiiitl* i ll> 

‘ h ! xV * yI (rj-ii wri^rln j . '•■ .■ 

in AslulbE |. v. .-1lT. Wt»‘ ' ■■ I ' tti , 


FAEE 


DIAMOND fr 
WATCH CO. 


ADOftEB-6 KFT.ll H \70 WCWBMV.KY.J 




Business Books 

TO SHCREASE YOUR 

PERSONAL EFFICIENCY 

Ralional Ty^pewrititvgj Biiil Course.. . -S1.Q0 

CGtcre ftystiiin..l [ikal lor InriLviduiii sLudy V- Llti- 
uuL U*6 aid 0L <iet LmirucLDr. 


PeHona! Eflitienciy. < .$3-00 

EJ>- JjtUES S. Kncjx. tJeala LarjteLir Willi tf* tSp- 
Vrioomwnt of TKTHuniiLily'. or:'.- nt lire Sks facLiirs jn 

f.‘iLCL“jj-:uL sulri-iiTiirii.il] p, 

Making ihe Businen Spevclr EFfeclive , -15.00 

Dyft AirliV c. SMU.MAK. Pt^ccJcaL suijjnpaLUms (Of 
upcrch nsHkiilt. wiili - ■ u 1 1 i zi ■ : : . and analysed by otic 
□r tl*j coHmLryr'si furamutiL cwa!0(il. 

PonundliLf- — 5lvd>*i J" Rtnondl D<n«lQpm*nl. .$1 .50 

Ry EUlchV C. SviLt,MA?l. A whulasunu: . Vigorous 

boat on LhC dcvcIofOifinc. trf isnifoonl cflkieiscy. 

Greg 3 Shaillia nd Manual T ... . S t , 50 

By H. S. RSEOC. A complctE u<[ Lius 

t;.ii« re SysteJli nf SbutLMflil 

Gregg Speed Sltidiet. ..... ....■■. ....SI >30 

Fly J . H. (jRKtu;. A ctirubHU^l i..Jiipii:nn notary bode 
arid drclutinn courwi dculinK wilh stusL-d ami *C- 
CiiTncy. 

Salfrinanship and Balireis E^ciencv ... 12.50 

By Fame? 5- Kroon, A rnnipuiom back Lu Ibe 
uyjior't cifhcf t>™ '■ r-trsrjtiui Eriitairu-.y.'' 

Any of the sIhi-vc tn^jk-i eetit C.O.D. anywiiere in ti« 

U. S. A- 


fiimpLy pay 

wlwn hn lie 


russtmun pnCv BTid Ihe few cents 

:l;vtrra Ibf paLkaRH, II OULnidi; 


S'' ii* l! 1 m ri: im i U a. I if >. with ardc-A 

POPULAR MECHANICS PRESS 

Rod" F-1 S00 QnLtrla Elrtit . CHICAGO 


blueprint reading 

For the Building Trades 



Fvnry nian who Ib afflbU ksua to 
karri ilk" (ngt dolail o-f hlucprint 
rfarbrsg wrIL yant Lina Slew txik 
which is thonouell, L-nrmiktc nurl 
up-10-i; hc-minutH. WriEttnl in u 
ricur, rmti-U:i liinrol tvianncr. An 
ideal work In* t™L far apirrentiLt-s. 
i rnr.lwTS. statkntB. carpenter*. 
br-kAJayorj. etc, 

rjttrr I Ml pri aus — !<A plilits niml 

illlbATm.tLn.iu!. 

Clnth— IVicn pnarpnld 

Popular Mechanics Press 

Rvam PI 

ZAA E. Ontiila SI. Chicago 


r 


Wb»i Do You Do When 
You Cannot Find the 



BooK You Want ■ 


apv the 
Popular Mechanic 


Don't alre on ifl de.upnir. Send for 
unique Catalan tiuhlish^ by 
Ftrtsa 3r dmiaitlB 5WQ fcwJtr Listed .TlphubfjLsju, ly 
laniier 5i?f3l? Flof« nr&.km cud &‘t>-kratirti)ir — lltesrnl.y 
Frpm A [0 Z— AtMtanives MnnufuCUlfC- to Zanlauftt 
aad everythinB in between. 

FRie UPON request 

Scrrd for ywr copy lotUiy 

POPULAR MECHANICS PRESS 

MO t, Ontario Stunt, CHICAGO 
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True Value! 

p- a moderately priced 
micrometer of 
llrowu & Sliarpe ^uolliy 


1 1 

without Ralchd Slup 

No. nits 

Vi [111 litfldH-l St<h|j 

HlTipT 0 |i* IT hy ill o^will dib- 
it f uxi inrb 



For the man who wants a first quality, reliable 
micrometer rjiliiKT at a moiliTuli; price, there 
»s no better r T>uy" than a Frown & Sharpe No* 1 1 * 

Careful workman sh ip, clean cut gradual Long and 
llii‘ Hruu ii &. SliurpC lii^li slandurtl of prnirary 
make the No* 11 a very desirable micrometer. 

The distinctive shape of the frame permits mens- 
iiriu" Over | n ro jet 1 I i f > ns or in shallow nIoLm — A 
feature which appeals to most mechanics. Frame 
has a durable japan finish* 

The popularity of Micrometer No* II is due 
to the convenience of the tool and the excep- 
tional quality available for a moderate price* 

lime your dealer show yen >1 icromctcr No. 1 1 
an d ahk him for our -Small Tool l.iflEalofl. No* 31 
dcHvrihlng over £!HH> umTiiL look if he ean- 
r ot &up|dv you, write lem. Dflpt. I'. > 1 ., llrowu 
& i' : l lji f j n: Miy. (a, t F rudftt!iicr, Ik L, U- ti. A. 


Other Popular Brown & Sharpe Tools 



Tmi lmukrrh r 
CWnip 
IW., 750 


PiEIr L flml Hiilln* 
Cn Ijkt 

H*. 427 


CoFnl'tniciou 

SDur* 
Nil, HI) 


Vral twfc*l 
Si>et<J SmhraliKT 

JS*i. T I fa 


Ouiliil I' SjlFiJltf 
r*iip«- 
Nd.ko 


■ 


Brown & Sharpe Tools 

"WORLD’S STANDARD OF ACCURACY w 
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For Your Home 
Workshop 


copy rjF 
Popular 


tliifl 1 icKik 
McduLitif-H 


You iibuuid havo a 
rwfintly published by 
H>hUiln(.[ 

Make It Yourself 

Th*. htinic mc-rlianiA whether yon ri.; or r»]i! , irnirtl^ur 
iir [ir-ni vni'iLirij, v .11 bit* jirnlij n nil iJi-I:m.1i1 id iliUjc; i: t; 
tiinuy of the limiUsdi-mrihiiL therein. 

[Soili rind huh wi^l find fawLtqR(.iuri nmt an 

nrwwintioTi nf I ntcrai t In mukinii uk-Li] and ornnniciit.nl 
Articlu for matin'-,? tu utant* irpoii tln it eaiwplcuiMi. 

900 Articles 
All Different 

There ore lit tractive nliJei modeli, n Biesi variety nf 
to yc- that otn'lntc theinwti ■ J b>; niefUlH id mi tncenioue 
apidieatiriD id mechanic-fill principle.!. rmvi’l iiinufti-iucnt 

device? fur Lirkiur? itr'hL irtjUUibfa> lor bud.ii water I 

Lui.i, unique dniiiiJM in Eurtiiturc Eor children, nee re* ni 

um'SmL :iEi;i'.in i^.vh fi:j the hoinu, Lhijiifi: >A lamity mid 
utility fi-r lawn ,tr. L cnriim, etc. 

-fpcdiol flrtLi'lufl iFndruci tlw umilnr ir-f-chaDic in the 
core and nan rrf loalh, ape-rial trnilj fur utinnlaL purpoare. 
how (o hn'l n*L uw pinna, flu™ to raider. the mnkLrijc 
oF o ] i = l r. ■ L y work tench, cuts, j-rii n t* firnl in vl bruin in 
woodworking, niiti:iinitailii ot'iniriiiK, inPliiLli up nuli ■■ 
equipment. Juiuw ivirinir. fixture iianqir.ij. wccklnR in 
ItlsuM. leather, IpvUl. in-lLiili.iil, lathe wiP-rl., lltilililijj 

C nira a£ oti machinco to make equip me or, that wanlii 
e ei lo.iuji vie tii buy. cLo. 

Same aE the Articles? 

Too I a |nr thy Htmuj 
Mechanic 

PI .Iti Mtulcl Mskei i TV. i In 
hill'd Vi illt- u-n-Vi iHhlii 
Model 

fl-Mj. ?• I mlf ( Plans 
V.'nirr Pth-lrji 
] hi Mica 
Gravy i- l vn-Ti 
WiUkLur Wampus 
Winter TiiIhiiCiJi S*l IsjO 
OuLoulni Mrlt'-i-Urao 
Mern.' (ji»-Twlit 
Mil 


1 . 1 1 i v,.M(vr 

IV riCLTIK L.'fibSUCt, 

U’lxrktH'l ii:Ii 

Tim Whki«i 

ldullo Apic.Tatu.-i 
T.twiL rncnipy 
f'inuv <"ar 
ii.'nl I Tot nil Cooler 
Musical L^ ti'jim nrn 

1 1 i*:li4- T HlntiM'ir 

Ilnfiii'inmle liftwhnti Aiuaie 
PkiII Turbine Mint: 

Tunis rrCibL Pi:4il!J Mi- 

I'llllllLI 

pinnll Vuh-H 
Fle-nr-*! S.llllli' 

Auto filnp? - 1 1 ■ ■ I rt 
Piifsiw Mmy-Gct-noundl 

- Orriy v. 1 1 mil 


Wbr-zILnif Pup 

l ;l:i v i ,:lL tMirlp 
■: ■r.rlMl ii-.ii- l ii;-( 

SK-Oln.: tVhirllrrlE 
V carbon piwlaj 

RLmJ KiUJIidl 

Pail.tt ■— ■ Sj.l illiutTHtlnnp P-; fL|l 
Slw7il*il !f in. Cloth ■HartdJric rriU? 

Slul liM E''3citp5.iil uk|HPii ri-rvlpt oT prlup iiuj-h Iiitv Lii Live- 
wprlit. [[ you r Hi lit In L". K.. E3.|u ail P'WW RJro, AloAa 
or Meatm. wn wllS .'i nd iTif: liook ii? mall -D. O. D. If ycoi 
phufur. -<1111 lily imr IKiifmiali irlli.ui In.' ifl'llvi.Tl tlllj purklfn. 

POPULAR ^^^LL•:HA^r|CS PnESS <HQOM P^71 
JOO Epst ChUaTio -dt, Chicjigo-, Ith 


The Model A Ford Car 

la treated Lei a upcr Ini lufiplcjnenc io tin’ Jiart-^t nli- 
<l4»n, I he 15th.,, rd 

Dyke's Auto Encyclopedia 

For 15 years "Dytf*" hm V’cn llto omu rewisniiLi! mid 
utylivputcit authority an die Autumn bile. Each AiyMbiwvlitiit 
t-liliuii IlAB tTltbaetud till" hub OH. Ncit mnin (lie cna lent 
lunik of all — the womkrEuL Kith EiLitiois— A. [.-, lij-ku’s 
crowuLtyT (jlumpli — tbu uupur tlutu houlc of ull li ii-.m.. 

$nmc “ISi^li fipuln” of the hew I+liuT-l | 

ivucra i:Vi-ry knaiWn ill Ih.i Iftct. 

4,'JDO Ptctares. rimiT. tiywraiuu ali't L'lnirLi. 
j ii , i> ■ i II inn -.if tniic-x i»y which, ynu tun in-uiirly l> ■ i ■■ nnr 
ruhiedE y..u nan l. 

A nnTTiKtitinnE ' Tnutule ^hwtlni: ' t '.iirtsEn CoJorn mr-natiUi 
in ij *n t| uickly liicsrr xujr nu]mrt]r uilmii rn-iihlnnii i.oy car. 

Hifli-rtll |SH(ri|r(lFiiiH r..n I- kI nyt ali.1 njJ.nmipw iwurji- part, of the 
n'jmnmolk. 

^UUH-iii'iiitLaM ni dufillue PiT-.-r-ti-r Com, T. iinkn CiIh| Tmcbira. 

flptelAijiLluii-; Air lEepl&cc- 
menti. Aetcui-'Flb, li.- 
tftrtJiDtwiAfil* pjirtH 
EAjIllpiIlEttt. 

I.finr-- MkiraJ CDiiihluafLou 
Chart Wl. it'll HlllVWN ll.ll 
wnr-Alti* hrjHtfcili iiit. 
Automohlle. 

iJihiV 1 ClihrlH sliftT.-iinr t&r 
work I as* prJnn|ii]fc* :■ r 
Txiuiiji i+jii l Trnutuiw, 
Clorlt Ili.DP; l.l nit 1 A i n cr- 
lean Mnrorrn 5? Fill 
St-iiv poetiiaM u]H?n w 
i:L-l|id uf I’rli-n, 

Win bo rent ti. O. D. If [ir«- 

Fi.J f-i'. l L Lti iidiy lii 1 1 ! r i r,.- In r :■ ,L' 
U. SJ. 


POHJIAR MIHTISAMCS 
PJttSS 
RcHim i'-7 
3X1D Er ttiUitriuHt., 
Chlraftb 


NEED A BETTER GRIP 
ON MATHEMATICS? 

CEND fo(" a cTApy-nt “Mtithc- 
mat ic(J for t lie Pratt ica L AH a n , " 
only $[,50, By cGmmtm sense 
ptr-Liirdn it pcrovfi the mysLerjr nud 
.J-.IjiiiiliiiH flii tbfL flAibn bhd, evuii 

culruluR nr? cnnH? dmplo. 

AH-umiiifl. ytiiir hi'bwh'dgc iulitniLi'd 
*■:: nilthmi-Lia job ttuiekly and cauly 

niLU it WOdfihh k rvi'iUli if yn o( AIScIkOi. 

lii-nmotrj'.'TnBriiiomt-try and CalruLna. 

Sim-pSy jmy CHisimij n price nf Vmk pltie 

till- purtj£-t! WhuD tie tmiidH jxij Lk? 

iratrinif!, 

Paptklar Meehan its Press 

HuotTt F It 

200 E. Ontario. Street, Chic as d 


ROPP'S CALCULATOR 

ftNP &H0RT-CUT ARITHMETIC 

Phr-WR the /fninrrr fin fl.iLrkly 
av n Wntcii ubiina llwTime to nil 
l-'mbii'ii .* likely to aeciir in die 
OEfi-re, S-inre, Shop, hard:, Farm, 
or Ffleh.ir-J'. 

aw* 2-Da*.o» ikiia 

rn <1 *1 in iil-iii-: fivr-Ty 

p-indlilH In AdtlitfiBlIfl, ASi-nliiiiilr--. 
audiUuiurariibuu. 

Wlt|f':tLH PMTPulfl 
I^VVltSlM, rirnthl-n Kjinu-n|i niml- 

lei 1 J.fl* 

Tbnckirt Siiv^ Ar( I.C»flnfir I3ind- 

I a q, II.H 

rdikot She, Cloth UlDdlet,|lF.5D 

POl-UkAR MECHAHICt tiRESS 

Hunt til !!li t. -frKii i >1 tHl(lM 
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Smith Rgmi Lathes 

Hack Oeiireil Strew rutting Precision Lathes 
FOIt EVERY IMII STIIIAI. USE 


lrt JJ ,t fj r Quick Chans*? Gear 
jVch? 3 / odet South Rend Lathe 

f'rlcea. of Other Quick Chnnpc tear Ulhes 


*598 


5 li< 

cl Lai hr* 

9 ,J TS 3 J 

IV x V 
l?/' 3 t 5 ‘ 
15 " x V 
I 6 ri x a j 


Ship. , 
«t\hE 

1 <jU Ihe. 
725 Ilia. 
J Lift ILs. 
1550 lh«. 


Gm- I* rill alt 
Qriv* 

82*4.00 

£15900 

fi.> liLE.HI 
$ 63 #-tW 


t>HHI 

Mdlar Brlv* 

$ 390.00 

$490.00 

$ 602.00 

St 2 n.no 

saiTiw 


Ifi ' 1 x S' Quick Change. Gear Silent Chain 
Motor Driven I. tilin' ice ill Malar iy 

ttnsl Et/iiiprneni rut i/mtfji ^ f , 11 t "t r 0 

TLic South Iknd Lathe ^ orks it* irprfsenLeii by 
machinery dealers niid iinjntrir™ 1 lirrti ijiSi ri-u t the 
world wlio carry Soil Eh Jlcntl Lathee ii stmki 

South Bond l^ntlio orks 

612 E , MuiiiitHin hiLj SekuL.Il llciitl, Indiana, LI.S.A. 

f.irlJjr iJccfJdrxj Jar 2 1 l‘?ixn iS0 r &0€f icnJi'i Iftrftii JlurJirJ hi Lf » If 


^kl!1 1 ANDI.NG J i.'iEtJ its ill E'vcfy 

lield of AmOriEiiin I hi I !■* try urc 
S uulk) I lend La e ] eh l * in farad uction 
eleilI tun I runm wii rk 4 1 Jti 1 new inuttrl 
South Bond Lathe* ?ire built in 90 
*■ 23 * and lyin’*, 9" to 15" swing, ;i' 
to 12' bed length — a type for cnory 
I'cipiircnienl . 

Mfiti 1 than 50,600 South Item I 
Lathe* rtn; cabl'd by iriijtistrics in 7fl 
ecu ut He*, licccnl purchasers arc: 

American Tel. and Tel, Co, 

Ge n e r-ri I Elerlrit: t.nfnjffi rty 

General Motors Corporation 
International Harvester Co. 
jVflfiurmf Co $h Register Co. 
jVeir York Central R. II. 

Olympic Steamship Company 
Pratt anti iChitney Aircraft Co. 
Radio Corporation of America 

Wrllc for Tiipsp Hooks 

"HO » T» JIPA .1 1 LATHE” 
JfJe §*o#tputfl 

l nS'“-4 I'-il i I i4Jl (pf iLi I p- funi' jus- M-utIl. rxintnEns- TfiQ 
[■a||c - uriii limn’ Lkan Am I H InsjrMbm-j. SdBigilEri, 
C€'Bu|ikt'E4: ujkI piurlku] Jikjii-L imi 
lalkr a^pfrfflkil- Sfeu^^llCiW t(F 
h ii mile murr lJi.ni 44H) 
dlffer^iii l^pci 

i :■ T 1 h I lii jskt jin 

priit-fliCriJ iu 

iriiiw-l.rn mirb- 
ijic f&iii-|i.-. }nnl 
pn-Hi|itiU| far 
nail tt 23 r#n1ri:|, 

Cfllll 4F pEuiaj|ii- 
■uf amy r^imlr^ 

IC'ti'ptnL 

Cat at on 

fti-A 

Free 

This 104 JWJSE 

1 i,iiiL it i ii -I r:i : ■ 

Crn£Fltr£* hik'1 
iirln^n L k n 'efa 
;J i fCrr-rci E *1 it* 
ii lid ly|H ■ n't ri'-'r 
rmde I H n ii E b 
]!■ i- ii >J LullL=ri,j 

Sen-'l CHjiipnn fiir 

wii r uirjfy i r rv T , 


SQl I II IJKMl T.ATJIi; YVtUih- 
Ciir K. >Tiiit'r-un me, To-'h liH.Er.S, 'i 
UcdlilrjaieDjFb-Rr, -,-pia mr JirrfhL - L-b.-.-i < 1 
’■III*'* H 1(1*1-. .. I :> IJI. 1/2 "ej 
linlniii,' ','j. 'j 1 - A. F'm'-rJ 

,'Vnmc 


. i Jdri-a-j 
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Isn’t 


worth fighting for? 

Sice brlfews jn. you and ImsH iw.i lod sbe’i <kptndlnE an y .i 
to Jjjchl some of Jii*r battle* fiw her. 

rta u-iiu or moLher. she nn’l q-j out in (he mwlif and earn 
Ibe retfiiity nftmyjTy td ailyfiOrt n family in curtifurL That in 
yuur jnb. 

"Vrr y * iii fair t;i her ■when, y.ut Lei the days dm I by withnuL 
uuhins 4 T<a| ci-Mt 1 to fpA ill O s d ? |j It c^hl Lu a:k her to 
Hcricnf' and siv y and deny h if when whs . ■■>- 1 a little ynl 
and uffori yum mold provide her wiLh the enminefs HUiJ Iuk- 
Uth3 mu would 1i ko to hive ? 

Think fti < otct — then net: Deride lotiv rlui ymi *«■ *hIjik tii 

pci "fcj 1 K' i' I : i J I [ : i ! 1 1 . 1 1 - I Imr i i liiv-Oml r'i| Uluru , INI rilijrr- 111.- I--.-, j [’■' 

Lit I'li-rv line cr| pualiifis. 

Them In toy. faselnitlne my to fln Sl. Itl^kt at hum?, In the 
Pl'tr: limn ■ line imu :■ ■■ ■ in wj -i. ' lm lull : ■ ■ i i i. : ■ | ■i.'rcr- ■ I'-eii'!- r-~ i : 

^i-iiikii- will lct'imni iniq (irr fciLTUirerm'iic nrKJ raise money. 

Ml lout Bout out Jins' tty mneksnd i*B kniLln^ r.r unit siknr- 
rallLnij L--W-J I h i I i I |nh K.m [tlTum t(i liuji'Ji In hi> rn p 1 1 n 1 1 1 i j men. J[1 

In-- yiniT riTrumitanetn. 

tr doesn't en*i l.'-mi a iiumy nr ohlkaiii yim in :■<■> aaj to dr llil>. 

I'jI a i:u.i 'I -iii- or i'IiimkIiij; ion- <u:.-ri.- life. iJn ii non. 

nu l( !nr llELt. 

AJfltY Coupon for free Bookiet 


INTER IUTJ&NAL COFFtESFftNUCHte SCHOOLS 
''TAi (JMoa'rsE J/jitkeriDy" 

Es-s siaa-c. senuifun. Psiraa, 

WLlheut er.;t c -7 nbileillun,. pler.w rend me u tapf i.r jnnr Im-L- 
ht. "Who Witt and Why," a;vd tutf ioLrtU#dnm uuuit Lhi auOftrt 
f i j.irii Min.; 1 1 1 iia'O luirbed X: 


r 


TECHNICAL AND 

ArehtterO 

. I. re 1 1 1 Luc E U eft 9 Tjr.iLLinie.Ek 
Jiylliltiiir tail rmtlny 
WnU UtHM’nrlJnir 

Lliril-irlnf ur. I [ll::lli!i f 

sirvefurpt Drwflnmn 
^-tTiie-i urt.l >ri 1 . : lini'ir 
RKtckWIrinr 
Ki'ctrlejl Eiiiitneer 
t:L:iUlr LIpEnJne 
‘ivnh.inj, hietfrlo nndl-i’ia 
Elv:.ILm< IJfHp niui i'jLiti 
rrlrsrjjdi En t Lemur 

i‘. '■■l-i-.iiiM W.irii 

^rertunttoE KnrlriieT 

jtn+i’t-draL 

M i.iil L r □ T..iiiin^ki;r 

P lU i 1 r nmlt Lif 

E'ln'MKer □ TLn^mLIi 
Einilen HriELTitcr 

ttylil/# 1 'k| riii.hllr:.- r -i iiiiii 

f 1 Didst] Lnt.in.-j 
AiLilIud J^niiLnji 


INDUSTAtAL C0UREE5 

I J C n- ! l a.:i I n 

Tdiinbinif O Sn im Flttlnf 
Itratlox M h iniLJurLuii 
P.ii.Ll TitHnl Wiirfctr 
Eu-a=i Ji^^ijRer 

Elceirlt ny’nrnr 
CCriL OubHOr 
KuriiiyiiiM- nnd Menyanir 
ikrrlpeTJiJon 
IL. S. Tiiif nil. otJ r. m 
H, (t, yeelton forimnE 
IL. F:. BttdpO Lind 31 uillili ne Poreniui'i 
1 . .tie timkei Q T mi n ].>■:■ 

iiii;iiu.ii' JiiiBtn'erinK 
LdiedLlstcy □ rjiinury 

Csnt M 1 r- j >- t linuLnur 
SitI iziilnn □ E: tie mu lier 

_'1 , ¥iLI In 51 i h n 1 pi r s?r 
H ’.'ii -n ^1 inuf*fturlrir 
Woolen MihUi. . l..>lr.E 

ActliUlLUni □ JAii.lt fir<)«iii^ 

j 3 himlErj I- : riiitiii l~ IJn.lLi. 

□ JtdrliU EuylrJiL? 


BUSINESS TEA! 
Ruilnrci Mirnnerient 
Ortbn ATaiueeuiEat 
Jn'Liu-.tj-Lak M :i 1 LI- i, 1 L 

I l |rijnini l l htpTujiiimEiit. 

rr.'iil!'- Hanuemont 
.'.iniuntanev I ro>i Ara:ut.“ant 
Cl. t'. AOMUtMUti 
IJtnkklffljlilK 
IpwrKarihl wurit 
^sunJilt □ Frendi 
-Ij'iir. jn-ji-il Pi □ A-Jr f:rll :.l mi 

T Fk *~^''i ■ ■ -j 


NIHfl COURSES 

liuiL-esi- t'orm-nen'lcTry 


SIjttii 


I^LtortnE Hhorr Cjtds 

isiijiiLflijjLtiy a rut fi'iifnE 
lion-mule I.VmmurtLii 
CJfJL EtiAiee fl Must L.PrrUr 
Itiljinv JlaLl Clerk 
tirjiln tSdiiuL BuL|Mtl 
lllrli Snha-?t fJuhjtrti. 

CsJleEf Frc-riuitorr 
1 1 1 II . — iLLmc □ LLl !i>.r:ll,L| 
Lumbor lo-it-jr 


iVI I- — • — ■■— .**1 1*. * - |- • ... .... 

Blata _... 


Oerupattnn. 

Jt ynu injiifu In f.im.Jd, Pirtif fhdt rvj^.m ri Jle ipJernii ii'"ii Cil- 
rej^Mdietuai fiinwi./. l.'.j.vjdif 'o Xindrd> aCviilrmb C'uum'.i 



Cur ynnrrif llu-vc 
uLmtly wotL and l»t R 
l»V fid wrult* it year. Botwb 
lay you ofF. IVutk for eoitfuvlf 
drill ktyp y ii i:.q. Ko r J itLI] lek.ii iL 
BE A h.g*h (URrAPIPfQ MAH 
AND MAKE BIG MflNET 
Efi+p blj>y nit winter. Crawford. Colo,, 
tirade fCSl.lkb fo 74 JtWltSi iyiiey, I"*., 
iittnliji IHlW.Ufl on dm: ioh, K lyurujiL, 
Ark. f nirulr: f 7 1 ST in 12 bonus. Start 
i.nn. j«o escpcrliiEico inaxUsl. de- 

□ iuiwL iwyrywhen for suTfoei n% oLd mid . 
1 -w il ■■ . i I ■■ ■ 11 ■ I i p -i Airu'T-i- 

r.un Htflh Fr-jiluctliin Anitdor -op S- 
IkiJidj- San Jer. Me oSiec-, fnrniitiiTn, 
li'.'lli iw either wtu-aiM'; JJy i.mr uiihj' 
pujfiii out pliLft f nw cLuLlai:, ntu.r La you. 
laahtinti jih yum earn it. Isiec. 
Hweet, Du/, u.irrii, Lurldy w Osh -nil 
wijLier. 

TttPS 19 TCHIH 
CHANCE 

J5e siiir own burei. Clot 
■ riie Dip, duly. MOsiify. 

-urc naniHiy Kee-p gi?IOt — isii lj.)ClTd. 

Kr*|i no ur proltla or your 3ht«r. W( 
slort you, f.iril: .i cvirocOt-m [ilajio foe 

CettLnfT ln-nljiiH. 11 . I li-lj-mil iu^. niLt-r- 

TlHltis. eincnlary iritti your numn. 
la-Jrea tn- cliurKy. rtn, 

The Attlcritart 
Floor Surfacing Machine I 
Company ... 

SE 3 S. su Clair SL ' 


TOLEDO t 
OH tO 


Painting ^Decora ting 
Sign Making 
Art Work 

Wl^LeYer hfilji ymi roFjy need n£'>njr these 
Eaft&S. liere Lk a Hut nf heioVs to eheynse from. 
They will enohle you to do better work. 


Hi: '.I Hr tejCllifia Mclhwls. ,4 2 . a 5 

M i jLirit oF Ci>lDrE and Pu.nn 1 , 1 . 1(1 

GrdLnJns aad Mdibiins .1 .75 

AuiDft'iDbiie PulnlJin j, ........ . ............. . I. SR 

Intftri-ee Wnli ITor-watlon. A.ijp 

New Steneilu and Ttn-jr Use. 1-3S 

Fumitiire. FuiciltTiTB FinijiunH, Decornlicn and 

tatebinK. S.DU 

Wood FinialiLnE. Ftosn and; IVr«*citiw> .. - . — S-OB 
The Rdji Craue Book of Home Fumishimj. »ind 

DBrnnutinq 2-. 00 

New Hardwood Finishing. .. T-£0 

The L^etjUr-r SyuteiYi of S.gn. Fain-tin e. l-'"u> 

Art of S^ow Card Writioa, 4.00 

Studio Handbook — Letter M«t tifuiijlJi, ....... i.D0 

How La Draw Fimny Pictures. ............... 2,00 

[.iiyoucx for Advert iking 3. Of} 

Chalk Talk and Crayon Presentation. ........ 1 .25 


NO RISK ORDER PLAN 

Pirk out any rtf rlie alinve honka ycj, wane and send 
ui your order with rcmittonce. We yrjfl <™hHL the 
boolts rootivnid. ]f. For nny ri/HSB, you are not satLi- 
iied wick your pirrohuAe. return ta as and yaur money 
witl be refunded. Address; 

POPULAR MECHANICS PRESS 

Roam FI— 100 E. Onlnda Sts. ChjCuu &, Ilk 
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H3 "SJj Ottlv 12* a Day 

Soon Pans for this 


G UARANTEED 


SareM orgfPrice 

pit 1 your rr'.m Erdivinmn and save SSfl.lQ. P II 
yourself {Luring the I 0 fifty FRICK r j-iut on i he 
Jim: ib irij{ liii.lmniii 1 hi-'j Wi ij-| 1 1 Fu tdOuu r- 

is. Tlio finr-nt — the most p-ii- 
iver built, l-e and enjoy the 
as- your own For thill 10 dny- — 
sit our risk, Write nil your business leti.-i ■= 
amt persHjniiJ on r res po n d e a re you wM — 
aee the IwAutiFul, neat. Accurate work 
ilni's f \iri!|h:Lro its slkifkli hM, Eirifthl A 
Hhiny Ionics with any brind new 
"typewriter crating: t wife aa much. 


CReftmahed) 


Users 


Think of it— 

2,000,000 sati*- 
Jir i.l timers of the 
famous Urn. ter 
wood No. j paid 
£100 for their type- 
writers. We are offer- 
ing the=& very same 
typewriters! beaut if lilly 
rehnishect and renewed, at 
actually less th;m I ; the man, 
ufftcturer’a nrif'inaL price. 
Terms ft re NOW easier than 

ever In -fore — le^* than I2r a 
li*V iir. i :i-V r Ml -. r 1 : 1 :- i'ii rT-iLv S 3 .. IQ 

\, r ■ MO MANEY DOWN 

-• ICt days' Free Trial* Every sila- 
cliini! o-urrii.-f- eur Written G ultra u- 
n-i- rtf |> -t r i : ■ ■ l a nt is E lie-dan laid wort-. 
irvutislJt 1 . 


Fully Guaranteed 

Whir pii.V riL-nrv- wSo'n >'ju ciul ndw 
own tbia flnft typewriter sc. cln> 
uunewtuiDiil Law iwlre of only 
tllLIN) (iSIw-i-J r.o yuM) and 
eJue- ti-nnsrvrf rtff-rred — 

NO MONEY DOWN. ]■: L-r-ev 
macbioc fullr G unroDhrerl 

:li ill > ■ 1 1 1 1 1 Kj 11 ? .•* * J-'ri'ii 

TYird — tii mir rirJ:. I?ixn't 
thJftV— 111) ill Wll'l ■‘I'JM.I 

wupran AT ONCE! 


now 


ONLY 

S49.9Q 


tharsThen:.' 
l-Catn-r It i Li - 

bon 

B^cl: £pi»r 
Rt- 


li Fit Lo? V 
K(^ 


You Actually Save $50.10 


Brculor 

$100 

Amfcl On Easy Terms 

Tlirmiftlt n.u i-mi ■-'.lii'n^v r«Hun%sCv dhml, ilirert with Ihn inanutive- 
turcr, wc ELfferSJiuWMtd-Fflnifliah [IndiirwiHiiE \t.. .> f -S lii iidaril 4 LU> 
efflci.' i mhIh Ii :lI I i’-iiim pliM i * : 7 julsniHlw-d wnii reni-wed <<* W9.GO 
an I hi 1 rnaiert terms c-ftr i.tfli-ri'l S-smc yaunAJf a>w i.j the man • 
ufacturer'i original (irit r ! 1 >l. dcuJLn* direct ivitJi I.- i*.|l yrjitr- 

ndf— during i;ur 1 U day FHEK I r i:i_l rjffet. Sc, -j:in Ki iiLlLiii jnHj 
J'liu no JihI tapt'i Simply try tlie L'DilArwriuML At OIU- risk. 

Complete Toueli Typewriting Course FREE] 

Learn Touch Typewriting Free! 

Make "fkind" money every lurk in Fult er 
apuretimc wit-h your typewriter. R-ijr poEsdbit- 
it ti-H and steady pny fer flt-Ofln.^i'A-phera or ty fs 
Lutg dninfi work for l&esil busiucst 
hettsjjs- I'.vrpy Kfiwcry, drugr- 
jcisi , juinetihl incrch jut anti 
Jn ivyiTT ]iri- iT'inol-int nwd tf-ir Bpui-r: 

"ill Tull lilflli typifC# :nhl I. ■ ■ ^ I ■ ._ir:i_- 
jjlicr^. Yl'i- furnish CMiiifili 1 <- (Hciiiic- 
^i.iiiJj- 1 ('i-ir-ii rtf the Fninaijs Vp,n 

iiunt durina tfii.i offr-r. 

Fjinily nml Qialetb IciUhed 
— Fully lILLLimi-U^L 


111 tts njiitin n ul TypL'wrl Ear ExcliOvige 

ila If, Mcrnr-Dn Chlr.iqp. life,,, lJ-rp-f_lDl 


She 


Our direct. t<i you t-cllinc 1 ml icy savi-s you ftver -$-10 from 
Uic Wt’j;’--- rnripyrial iirire r?f this pc'iiuirie l/nrlerwurttl. 
CxpcnaLve all! Limn mrtoHla ctf traveling -salwrnftt. corciwiitsirani, 
iii’iil ili nliihi iliriiinhMil dm eonntry aaw all ^limiiuted. TtW gst 
the benefit d 1 this Hving. tV. ; - ; .hi|j diivi't to joii 
Only Jtj' fi l l titlmr "Mr I'n c TrW oAit ilii ytm nftunlly srn imd 
innEiie (1 m - avnazing barrain this Cndnw«irl icnlty in. Send -'i- 
.Matn'V— \u DA[juaLtH:tf hr) kirj'i -just u*v cJi(! caupnn- 


li kneo: 
I will i-eral 

pilre t'T H ii.-Hi) Ih iisii" I. 
ii Ul rHlIJfTi li WIU1II4 JIHiteyi', ESI 

i- ixndeixtand rhli I'm. TtilI w.j uwt duw ,rf|t obllfiite me to 

ki^-ji eta tytiowiltiir. 


1 ■li^-.i" t«?i|i! iperiarnrernn vndemHiil Vi,5, F O.B. < In: 
i" r Id dii. 1 -''" tnseTrtiL 11 Inin i • neil and Hihh .1 J m ilt 
SZ.iiO n iii'.'iiLk iiiiril riiti MiiifjiilandL] Luw LirlPt-C'rs-i'tf.niHH i 


Xalllr, r - - . . AEt' . . 


International Typewriter Exchange 


A-U drees. . . 


231 W, Monro« Si Depi 101 CliEcAgOj Illinois . T „o 


■ ■ i StHfe i 11 rri-i 
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World Famous Radio >Recfeiyers 


ualitv 

o' 

in u liramh^E Receiver 

You Can Flare Anywhere 

l*i i. or 


Thi* iLlnintivc ii.'o iiaIiiui luinjdiur# 

A. C, rrreiVTr !■:■? |>rm. I lli# vfbipti 

prk[<l CctlielcB in mpny l«[illoag 

Ebtwplmml tin' i imbiHf. Iti i-u ii -i- — |g i-iii- 

bwlin mri-nlp fcfldtrrAt 2-2S i Semen 
Grill n'lapr*, 1-22.1 Srrwii I'.riil FWi-r 

I drlrei-or, t-£fS 7 Aii-J» , » j”<-, 1-2 4-3 
Power Ainlin iniljml iljg-r jml Hp«-i:i!(jf 
designed ukriro dynamic h|waLhr. A siqprr 

]h-iwi.ii;i 1 J t'l I thiIi r- ii | k | il T jjitni Lrtiuli!r- 

frrr Vniili .Miy I HIJU mkIl bull*'- 

i-ilhlrill ILlu-. 

i 

: 

t 
* 

« 

PILOT 


rilnienn liiIm-- an- feu iulo.nL ■■■[□ ■ ji jii i i: I 
Iw-raurf PiSiH rrtiili?r> knui- ihhic nrr 
more nriiulilc. 


Pllhl 
F , r.*i | iii' J, l i* in 

Afowr.hr.ltfa 

CoUlKt 


50 


rtrp* I ••hti 


is *!?■ 


Radio li ptiou 

Rbisn umJ TUmg to uveb, 11 |a Mflrn 

PILOT Siiper^WniEp 

Rhi-. J. W. ViJnrn. JUrafup, i'Virt;».£l r r^ r J/rirl 
gmjMi "ltj» 3*1 gbt H n r l. if AfriEi E Eum pr*F-l ■ rsf 
JJ-U. jii. ffli,, Bsn.-, j. ht. ii j, n;v jjtxFh 

Mt Jl,\ 1 I ^ ~ y E L> ji?d murp ncM.lFrt.iy mi I ppnhnr 

-iLh mj-J'lInl Mij^+u-*„p,“ 

{■' 11 ' -' n^p /, /urn. Btii&aiip-,, /fiuQPdlTd pn 1 1 I 
ifcl’T 1-..JTT-0 up ilL lip im 

’"'“‘"F* bffcv-M* »:ur (^‘•'nn-lidr, U. B. 

' kJ W (Sjdnry JSHW), ,lrr.,.. |CT Hpllud. 
EpS:-. ti I hfln-n.l ini :-. : , il cps _ ].rth. j,h»n» 


,fu>rln FT i&iVi ,Sr ^Snjil pi ( P'nr.) Frnnrpv 
un. “ | h*iri from Kj». i, jj. L Hl-Hm-. 'T* h-UI 
ni , < rvhrHj.irihi . pvrrrrt firm. lyandrtn.' Mi.. r L|_. 

■fin- Ihc cnuilr d-yv-. ™ ,n cflkllh. 

Pll' lnp ifcki tre n d ih fllujc,- 

hlLn Kippr^WlFp 1 1 DIF 1 ■■ KIT MKM 
Hhh-h . u hd- i-n, hlpf In m In 


DJlTj Kill SJT KIT 

M *1 flh >iv 


*- C HPT KIT 


kril fcl- I IM. fkr hml* 
■i-ITH - ' - 1 ' ■ r .i I r -1 'i|||M-r- 

' 'HRlh Hflllcirir* ariiL 




RADIO 


I'AJnnr HluJUm 
^31 'l. fl i lib ta t|prv| 


t..- Ti-r* iHU r*»: . 
rs i : J ‘.i Ir ii i m 


iir fl | | |a 

It K 

ii in. 

I' ■ I*Pp' 1 -mJ ! HF | 

IHl» ‘ FFj Mil TP.. I HI IF 


|J?F 1 M- 4 .® KlFr. I 


^□py righted msle 


iPWHiUR MECHANICS kirffiS, HH3H ih"-- 1H y. fl. A. 




Complete 5 Fool Electric Workshop 


Enjoy Leisure Hours or 
Add to Your Income . 


Relax from everyday races — enjoy the plfisrare and profit of tlie 
famous Wdriracu Woodwrfier, I’nriizr the magic of the whirring saw, 
planer, jig saw, lathe, sander H drill, grinder and buffer, you tan make 
llLUldreds of useful articles from raw lumber t Make furniture, house hokl 
Lietessi Lies ; Work Out your own ideas with your own completn electric 
WOOdshCxp. Workate is n re*d mrm-sii!s mnthine. Carpenters, pat- 
tern shops, school shops and others use it lor saving 
bciic and handwork. Sturdy, accurate. easy to set 
up any operation. 

"Tl -■: ■■ ■- :■■! I-’ i‘-i I ■! ■■-■ I" t •; raai: — !*•* 1 . 1 - - fi :i 

v v.i 

inVmKTn ■ yauLjiJul •-TiLTiiy ;m, I ,th hij-.i:ih M i M nri ■* I>>y ■* i|l ; 4 ,| , rv 

cia.li! Eli* wuiuk-r ris.M :-i; i - -, Only «l . n rluv-n will 

: bciEiU i I S>I-|.-! I-I.iiibiri pir I'lji I --VZ,.- ill :I:;I r:i- 

UC'iHlJL'l wmiduLu di-Ljili. 

Operates from Elec j 
^ trie Light 

Stchct 

(i 1 /j'4 


Mats 

lOoo 


What You Get 

S ,! CiraiLnr *■*.■ 

* I! I" 

Jis Auadtfnnil 

S" Disc tiii-KkT - - - - i.' IlusTrr 

.i H Ivii'H' (nii.-! - 

5 ." l'Jrill (.-I n- k 

rr ;i i ). m i lu vent, ,ve. 

. ii ■ -r ■ ill eyrtc - - EndteBB^V 1 ' IW± 
2 Twrj^LL'ppoHI “V" PSrflM 
]IJ ft -Cable wTttt ticEKnnbk- f'l’.if 
Plunr.rilitnrrl, S.i w ( , p ■], S'- 'i' i 
L'iis-L 1 1 ijil Ham (‘T Asm m LI i r, r 
jVIL Units, 

TSh niinrr :.■■■;• CiTnllnr S«« ti-.T!' ■ 
■■ ■-ip| ', ■ ■■ ip-.ii-^. nir! may l>’ [w r < ■■ I 

^ acjiumtuly at the efinr.*#cu!iiJiii|rtf 

I.KH, 


FREE 

OFFER 


jeni! c-nirpifii fiit 
F full ilifliluifm 1 
■’ fion sj 


JUk 

About these 

Workacft MachitieB f 

Wcrffttfl StjCfi WlmdwnrljFT [ 

WurLtci: ?I:i:--t - %i*«l lipiut&uliiJ ! 

Saw > WarkuKut'D .1 pr-7 r -V*QFk- | 
Shw-WwkKhlSUBa-WarljKu | 
EfejiiliaW ■ Wurkarii Rli’ririr K h n [>■ r _ j 

&uek! for&vecijL T'lilluLira an 1 

tlK« ■aactiburti ' 


Wprrtp bhi: nnw mwlel '■'■’■■r, a:uW.:,n!- 
K-CfiMT WO ITirfUju tliu Jipf : i» a4- 
(aehmcnU placer «U*m 1 pi.ii 

K-uanl Hill! splitter — a ta(i| q[ 1 1 J.(|J 

1'ibrn i-piue — t >Li;t^Y »j act f: s.:<p 
yrnMli • ! mutidncEy frrrlcS.W-BiLh. 
ti!y Li-iiiih If y:-j mn: L Shim, 

Th.- Wur H.ir.-W.iiPilirnrk'rr k mnile 
bt 0 . P. Weiner £Co. — nwlU'a- 

JtilpeFt li:uf.jL:u lnr'. rp ill' |hii-IhIJu 
liuuilwDrk mu inarhin«, Tlwir *ntt 
npmente nnd Ktoaiota Jinili'j It 
tti Hi II Csr B U c 1 1 u nu u i Kn a aJ ge. 


JL P. Wallns-i’ ft 4 rtr^LTiri SL nt Oa ifumaa W-r^CHT 
31 W.tZul it. KiaV«b Oks-H i>fl Hntak fl[. .Safi Prr^'l-V' 
PlMhO H '■ r. "j rr-t full H i T r i I ' h L r.i ! J jpi AiiiL t-'O.” !i = 1 — 1 1 S, 
•W Uil Wuckui: W-HXt i*OTl£iil'H 


riumn 


MotorDriven 

MACHINESj 

LFORTHE PRICE J 

^ OF ONE JfZ 


J. d. Wallace & company 

Adams Street at CalUornla 

it Wh -U nit St., Haw Y-hrt Crty * 


- SS i taaritt St. 


vn. 

P'rCiMi-iir:i, CnJir, 


MAIL COUPON NOW! 


F 1 1 U_l ■ Ibb.Llll.J J - - ■ L k . . ■ ■ ■ ■ | 

I 
I 

------ ■ . . 1 4 J 

CisibuH Lakp^imu tlir*rLare f-;r TL-rasrh ndirneii i-Ti if-T cdltr.^ 




You Play This Instrument 
On the Da “ 




This Picture? Something to think about! 


Jtalnli KrfiilK Chlrw* 
pi, IllajrOmJ the AVlur-. 
L-nirj :ji mmntcj nt 
n wi-iiil ni;: bli pv 
v.y - ito. 


If id scitncwie Eian Bnid/'Llfe Is what ivo mab it,” 
ar,- you entire iy s-ntisn^ -w-itfi life? la your pres, 
enoc clcrna/ith J ;it pjcilviurini;::, parlies and dances 


Tbu muni ml ll.i:i- 
IPajW. handing, | 1 L r 
liV r .■ ■ •: \ :i Vi k 
In l^iLTL'Liiiiu. 


a 1 1, you just "mnoiLfl those present"? An; you having 

tun : ’ ' ' "1|| " ' 


Ssua ir-rm-nn. W?C- 


lylapti.* irt» 
in.-iali.-r or 1 ‘ 'J i- ij 


K-ilfkl Victor Al* 
* (ihIj, h — f iirr ■ ua f-;f 
Choir VI r Lor Hiviinjp 
ij'iil r-in.'.'rt ;r i; r t — 
- n \ bwwna ttwplfly* 
\ ir l Il’.L (ill 
tS. V the 

r - rv \ Ci^tci^r, 




\ 


'm 


% svx* 


Lhe Inn and pfeiinre Lhat some (if the fellows j] re 1 1 ; i - 
Irtyi? Ah; you flblc.vfbcn you I eel 94 Inclined,, to odd $5 
1-U-&2EI to your ’bank nulJ in tLtchurjji fa r an cV'CTpIng cl 
work thiU is "play”? 

Kci? Then by all means Ir.-rik Into liklfl OppOrlunityf 

Jmit imagine! Hebe is in iriic ruminat Unit r.ir.kca 3 
“bit" wlwfcvcr you take it and yet is the easieai ad nil 
knUrumvins'ci play! Xu teacher— pm fin yer or lip otef- 
ci^i'fl— JU> tiresome practice, Fiv* minutes iiflui yuu 
K<;t your XyLoriinhn, youi nnnnwr A simple melody— 

eyeat if youcan'L tend a nolco: music HkI*>I nnw. To no 
ttmiLtinely short time you are ddZitdna f deads and tbL- 
atiwe with snappy dance TsismJbers, dreamy 
rhythmic papular selections. 

Xylorimba numbers arc- aiumys popu |.ir, That la why 
they arc so much Iti demand at partita and dances, in. 
radiABtudio# and. un the sta^e. Everyone CR-vfeB th* 
follnwwbp pLays them. ThaL inL&ltL juslaa-iveil be^cai. 






% 


% 


^V\ 


% 


X. 






V* 




START 
TO PULT 
VERY First 
»AY f 


\ 


X 




\ >, 


■V 


Wv 


NO 

TIRESOME 

PRACTICE 


Five tiAVs* thial— a yfar to pat- 

ttiK, briefly, cs the hnnsL fi dealt Cfiiflbeyraifcrp liirueot 
DianufattUrer «i XyJiTPhtmic instniTVierds, 1 uike the 
risk beemtse I wnul you to have the same ehni-.:‘c ltiat : 


has jifa^d ]Li2rd.rcdj nfnthens on therotid tc nnarrfon. 
fnctnlB 1'i.r.sl pmlit Chan |]wy ever liad before, Stlltihier 


and wln 1 <T, yuu, as a ^ylorimWBt f are Able to create 
>"i:- 1 1 f Own rrniaLc, pleasv yoar friendav cr.nicf; big 1 extras 
tirneTfiopcyl A iititiTtri. if Tnu-ifab! }fa> in exLhanjie fspr 
the dtiermjnalLnn t-:' inve;: i^iitn! 


BIG BOOK FBEE I 

With (iitva thinp.'!; En mind. I snijjpBst for yourOwn 
sabe dint yuu s,.:id ut the OOtmoa. E5y return mail [ 

W It fur'-vriTd WITEJOLT COST, the bis Pensah burk 
Lnat tol.s nil abiiut the Deaaan line— t.'ie innney mins 
Jciluwi ane Tniiksrtg wltli OeRgan Irtstnuuencs — the 
f; : f ■cfiij' ieSHiriK— 1r.4i 5-day free trial, offer— the 'wnnr 
dyrfal e asy payment plan. There is no cuai And no 
ohligBtlou, SonpEyfin in and. mail Lhennupnn. T3i. ro 
ib one way to- hr suro R thing ubll U- done— tbai yuy 
is to do il AT yXtJi. Today is as good, H i day AS flOT* 


5 DATS 
TRIAL 
IN YOUR 
OWN 
HOME 





FUN, 

Profit, 

OPULARITY 


N 4 

Tcjchi 


TO PAY 


